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One of the greatest challenges in obstetrics,
is the high foetal loss which occurs in the first and
second trimesters.
A miscarriage is a cause of distress to any
woman. Invariably the first question asked of her medical
attendant by a woman who has recently had a miscarriage
is, will it happen again?
Apart from any mental anguish caused by a mis-
carriage, it is always accompanied by some degree of pain
and haemorrhage, the latter is usually greater than the
blood loss which accompanies the normal third stage
in a third trimester labour. Haemorrhage with its
accompanying shock is probably the commonest complication
of abortion. Abortion thus accounts for a considerable
percentage of the blood used in any institutional "Blood
Bank".
When sepsis complicates abortion the matter of
criminal abortion immediately comes to mind, however, it
must be realised that sepsis may also follow a spontaneous
abortion, particularly if the patient is not curetted.
Sepsis of the genital tract may cause permanent impair-
ment of fertility. Cornual occlusion of the uterine
tubes, 1s a frequent finding in women who have had a mis-
carriage.
Apart from these two great complications ot
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abortion there 1s also the risk of damage to the genital
tract, in partioular, cervical lacerations.
In addition to the sequelaeof the condition
itself, there are the added risks attendant to the treat-
ment of the abortion, that is, the risk of anaesthetics
and curettage.
Therefore a single abortion is accompanied by
a considerable strain on the maternal organism. The
woman who is unfortunate enough to have a consecutive
series of abortions is indeed to be pit\ied. For some
weeks or even months she is building up her hopes and
anticipating maternity only to have them shattered, often
in a matter of hours. Again she may be subjected to the
fear of a miscarriage for some weeks after the first
warning signs before either the event occurs or the risk
abates.
A woman who has had one miscarriage can usual-
ly have her fears of recurrence assuaged by a simple dis-
cussion of the complexity of pregnancy. Every woman has
amongst her friends someone who has also had one mis-
carriage.
When we are confronted with the lady who has
had two miscarriages her fears are not so easily plac-
ated. Perhaps we may be able to dismiss them with a
short discussion of the mathematics of probability as
put forward by Malpas (1938). This indeed, may satisfy
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any woman trained in calculus. To the woman who has
little knovledge of the chances of probability it is
cold comfort. Most women who have wasted several months
of pregnancy to have their system insulted by two or
more abortions are to some degree agitated by their un-
fortunate experience and do expect some investigation
and perhaps treatment for cause of their unfortunate
loss. This Thesis is based on a study of such a group
of patients.
The incidence of recurrent abortion is small
and somewhat difficult to determine.
A study was made of the patients attending
the Ante-natal Clinic of The Women's Hospital, Sydney.
The patients were interrogated as to their previous
Obstetric History. If they gave a history of miscarriage,
or miscarriages, the cause of the miscarriage was asked
and whether or not it was induced.
This, of course, raises the question as to
what percentage of women give an honest answer as to the
cause of the miscarriage. This will be discussed again
later.
There were 1631 patients attending the Ante-
natal Clinic who were included in this survey after
direct interrogation. Of these, 474 were pregnant for
the first time and will not concern us further. Of the
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remaining 1167 women, 41~ or 35% had one or more mis-
carriages and of these 378 patients had one or more
abortions whieh were not recurrent. To have been able
to have two miscarriages the patient would have to be
now in her third pregnancy, this excluded 322 having
their second pregnancy.
Of the 836 people who had two or more pregn~
eies, shall we say, potential recurrent aborters, only
27 had abortions in their first two pregnancies. This
is an incidence of 3.2%.
Now there were 323 women who had three or more
previous pregnancies, so that theoretically all these
people were capable of having three primary recurrent
misearriages, however, only 8 did so, making the incid-
ence of women who had 3 primary recurrent abortions 2.4%.
Now 148 women had four or more previous preg-
nancies, so that these were all capable of ~ successive
miscarriages, however, only 1 did so, making an incid-
ence of 0.6%.
The above figures show that the incidence or
Primary Recurrent Abortion is not great. What then or
Secondary Recurrent Abortion, i.e. those people who have
had one or two pregnancies followed by more than two
successive spontaneous abortions. There were 24 women
who had a pregnancy followed by two successive abortions.
To be capable of being included in this group the women
would have had to had 3 or more preg~ancies, making the
incidence 24 in 323 or 7%.
Then 148 women had four or more previous preg-
nancies, only 7, however, had one pregnancy followed by
three or more successive miscarriages, making an incid-
ence of 5%.
Javert et al (1949) state that recurrent
abortion is a rare obstetric condition, having an incid-
ence of 1:300 and 1:493 pregnancies for Primary and
Secondary Habitual Abortion (3 or more miscarriages)
respectively.
The folloWing Table shows the Incidence in the
Ante-natal Clinic of The Women's Hospital of patients
with Recurrent Miscarriages.
Inoidenoe of Prima.r.r Aborters Expressed as Peroentage of the
Patients Attenging the Ante-natal Clinic
Inoidenoe of Two Suceessive Spontaneous Misoarriages
amongst \lomen \lho have had 2 or more pregnancies
Incidenoe or Three Sucoessive Spontaneous Miscarriages
amongst \lomen \lho have bad 3 or more pregnanoies
Incidence or Four Sucoessive Spontaneous Miscarriages
amongst \lomen \lho have had 4 or more pregnancies
= 3.2%
= 0.6%
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SecondarY Aborte~s
Incidence of Two Successive Spontaneous Miscarriages
amongst women who have had three or more pregnancies
Incidence of Three Successive Spontaneous Miscar~ages
amongst women who have had four or more pregnancies
=
=
7%
5%
We can see that the incidence is small so that
no one clinic will build up an enormous series of these
patients. The majority of the habitual aborters in this
clinic series, actually sought advice before the pregnancy
which enabled them to be included in this series. Many
others are undergoing investigations at the Sterility
Clinic before embarking on a further pregnancy in order
to try and avert the disastrous outcome that they ~ave
had in their previous pregnancies.
An interesting feature of these figures is that
Secondary Recurrent Abortion is more common than Primary
Recurrent Abortion although there were more women suffer-
ing from Primary Abortion. Whether the abortions were
induced must be considered. Is a woman who has one or
two children more likely to have induced abortions be-
cause at the time of conceiving she does not want to
have another ehild? It would seem that this is more
likely than a woman haVing her first two or three preg-
- 7 -
naneies terminated. However, more women sUffering from
Primary Habitual Abortion sought advice at the Sterility
Clinic.
On interrogation none of the women who had re-
current abortions admitted that any of their miscarriages
had been induced, in fact, they vehemently denied the
possibility, seventeen admitted that they had criminal
abortions before marriage but these abortions were ex-
cluded from the series.
or the 378 patients who had one or more mis-
carriages (Which were not successive) 83 or 22% admitted
that they had taken "tablets" or had criminal interfer-
ence.
The majority of these women gave the inform-
ation quite freely. It would seem that the majority of
women attending a public hospital clinic are qUite frank
with this information.
One hundred and eight patients of the 1157 who
had two or more pregnancies miscarried in their first
pregnancy, giving an incidence of 9.3%. Twenty seven
of these patients stated that the abortion had been in-
duced. So that apprOXimately one quarter of these women
had an induced abortion in their first pregnancy.
In conclusion it would appear that Secondary
Recurrent Abortion is more common than Primary Recurrent
Abortion, women with children are less likely to seek
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advice after recurrent miscarriages than their sisters
who have yet to produce a viable child. The overall
incidence of these conditions is small, so that it is
not a great burden on any clinic to thoroughly investi-
gate any woman who presents with a history of recurrent
abortion.
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Aetiology or Recurrent Abortion
There have been innumerable articles in recent
literature dealing with one or other of the aetiological
factors and the management of patients with recurrent
abortion. However, there have been relatively few public-
ations surveying a Group of Habitual Aborters with refer-
ence to the overall aetl010gical background. In his
monograph on "Spontaneous and Habitual Abortionll Javert
devotes a chapter to the aetiological factors operating
in a series of 104 Habitual Aborter patients. Master et
al (1957) discuss the aetiological factors in a group of
27 Habitual Aborters. Wall & Hertig (1948) studied 100
cases who had 2 or more miscarriages. Although Habitual
Aborters are not sterile in their ability to conceive,
they cannot carry a fertilized ovum to Viability. They
therefore represent a so called "Relative sterility"
group who have always been investigated when they seek
advice at The Women's Hospital, Crown Street, Sydney,
in the Sterility Clinic and this is an integral part of
the infertility service. Over the past ten years it has
been possible to investigate a large number of patients
suffering from recurrent abortion.
In a critical review on The Treatment of
Threatened and Recurrent Abortion, Goldhzieher (1958)
-10-
criticises the doctrines of Malpas (1938) in his oalcu-
a
lations based on the premise that/certain percentage or
recurrent abortions are due to a single constant and
persistent cause, then attempting to predict tbe out-
oome of successive pregnancies after increasing numbers
of abortion. Guterman (1953) also criticized Malpas'
calculations. Speert (1954) investigating this problem
stated that data on incidence necessary for the inter-
pretation of Malpas' formula were not available.
Goldhzieher (1958) also olaims that it is an
unnecessarily severe restriction to restrict investig-
ation and treatment to women who have had three (rather
than two) spontaneous consecutive miscarriages. Although
three miscarriages has been the standard laid down by
Malpas (1938) and Eastman (1947) based on the mathemat-
ical formula of Malpas, in this era of Radio, Television
and Women's Journals, women have oome to demand a child
for eaoh pregnancy.
If they recurrently fail to carryon to viabil-
ity they demand investigation and treatment rather than
a talk on mathematical probability. All patients who
presented to this Clinic who complained of two or more
successive spontaneous abortions were investigated.
Many were given preconceptional treatment before their
next pregnancy, others did not become pregnant for some
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months after the investigations and treatment, whilst
others did not become pregnant or lost contact with the
Clinic.
So that in all there were 253 marriages in-
vestigated for Primary Recurrent Abortion.
Number of women with 2 Previous Spontaneous Successive
Abortions
Number of women with .3 Previous Spontaneous Successive
Abortions
Number of women with 4 Previous Spontaneous Successive
Abortions
Number of women lI'ith 5 Previous Spontaneous Successive
Abortions
Number of women with 6 Previous Spontaneous Successive
Abortions
=
=
=
=
=
1.32
68
30
12
II
253
-
If we adopt the unneeessarily harsh standard
of Malpas, there were 121 women who suffered from Prim-
ary Habitual Abortion (3 successive miscarriages).
There was also a large number of marriages
investigated where the wife had one or two previous
term pregnancies followed by a series of successive
miscarriages. There were 122 in this Secondary Aborter
Group.
This was comprised of -
Number of women who had 2 Spontaneous Successive Miscarriages = 69
Number of women who had .3 Spontaneous Successive Miscarriages = .33
Number of women who had 4 Spontaneous Successive Miscarriages = 15
Number of women who had 5 Spontaneous Successive Miscarriages = -.2
122
-
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Again, if 3 or more spontaneous recurrent
abortions 1s taken as the Standard for Habitual Abortion,
there were 53 women who would satisfy this standard.
In many aspects of this study it would be most
valuable to have a control series of an equal number of
normal women of this same age group undergoing the same
investigations as the Recurrent Aborter Group. Obvious-
ly normal fertile women who are haVing their families
will not co-operate with such an investigation. It was
decided to use a group of women who were investigated at
the Sterility Clinic of this hospital as controls. There
were advantages in using the sterility group as controls
in that they had similar investigations performed al-
though obviously they were not "normal fertile couples".
In order to give a series of controls for the
aetiological aspect of this study similar numbers or
women suffering from Primary and Secondary Sterility
were selected, viz. 253 and 122. They were selected
simply by being the next patient to be registered in the
Clinic after a Primary or Secondary Recurrent Abortion
patient. However, some of each group had to be discard-
ed, the reasons being; there were 18 patients in the
Primary Sterility group whose husbands had azoospermia,
another 22 where the sperm count was extremely poor, with
hopeless prognosis, so that adoption was advised. In
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addition another 46 had incomplete investigations so
were discarded.
In the Secondary Sterility group 10 failed to
complete their investigations. So that there were 187
patients suffering from Primary Sterility and 112 pat-
ients suffering from Secondary Sterility, who were being
investigated by the same people at the same time as the
recurrent aborter patients.
There has been differences of opinion as to
when patients suffering from recurrent abortion should
be investigated and treated. Ma1pas (1938) and Eastman
(1947) state that not until the patient has had three
recurrent miscarriages, is it worthwhile investigating
her. Wall and Hertig considered patients who had two
recurrent abortions. Goldhzieher (1978) also advocates
the adoption of two recurrent miscarriages as an indic-
ation for investigation. Let us consider the abortion
rate in their subsequent pregnancy of the patients in-
vestigated in this study.
We shall consider first the control group ot
Sterility Clinic patients who had never been pregnant
before. There were 187 patients in this group who had
never been pregnant, 93 of these sUbsequently became
pregnant (pregnancy incidence of 70%). Subsequently 14
of these patients miscarried making a miscarriage incid-
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ence of 15.5% in a group of women Who were anxious to
conceive and who had not had a previous pregnancy. This
is higher than the overall incidence of miscarriages
amongst the Sterility Clinic patients at this hospital
which is 10%.
Let us adopt this 15% miscarriage rate as the
incidence of miscarriage amongst women who are anxious
to conceive (which should exclude induced abortion).
What is the incidence of miscarriage amongst
a group of woman who have had one previous miscarriage.
A group of 200 women who gave a history of a
spontaneous miscarriage during their first pregnancy
were studied. None of these patients received any spec-
ial treatment during their second pregnancy, they merely
enrolled at the hospital Ante-natal Clinic receiving
routine ante-natal care, 41 or 20.5% miscarried in the
second pregnancy.
What then is the outlook for a woman who has
had two previous recurrent miscarriages. In a group of
132 women who sought advice after two miscarriages, 81
of whom became pregnant whilst under treatment, 20 mis-
carried, making a miscarriage incidence of 25%.
The present accepted definition of an "Habit-
ual Aborter", which is a bad term, is a woman who has had
three or more spontaneous recurrent abortions. What then
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is the outlook of a patient in this group. In a group
of 68 women of whom 42 became pregnant whilst under treat-
ment, of these 17 miscarried, giving a miscarriage incid-
ence of 1+0%.
It must be emphasised that in both these groups
the patients had sought advice because of their failure
to go to term in either two or three pregnancies. At
The Women's Hospital, Sydney, it has been the policy that
if women seek advice as to why they have had consecutive
miscarriages they have been investigated and any possible
causative faetor has been treated.
So that the above figures of the incidence of
abortion is in spite of any treatment. Certainly these
figures have been taken over a long period of time and
perhaps treatment regarded as adequate 7 to 10 years ago
would now be regarded as inadequate.
Let us consider these figures in the light of
Malpas' approach to this problem. From our clinic fig-
ures, if a woman has had one previous miscarriage she
has a 20% chance of aborting in her next pregnancy. If
she 1s one of the unfortunate ones who miscarry then
she has a 25% chance of miscarrying in her third preg-
nancy and she will have a 40% chance of miscarrying in
her fourth pregnancy.
Now in our group who had more than 3 consec-
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utive recurrent miscarriages.
There were 30 patients who had 4 miscarriages)
of these 18 became pregnant whilst under supervision)
12 of these pregnancies ended in abortion, giving an
incidence of 66%.
Of the 12 patients who had had 5 previous con-
secutive abortions, 6 became pregnant and 4 aborted in
spite of treatment, again giving a failure rate of 66%.
The series of patients who had 6 or more, 11
patients) four of whom became pregnant, two of these
aborted giving an incidence of 50%.
From the accompanying table it can be seen
that abortion rate increases with each succeeding
abortion.
No Previous Abortions (Sterility Patients) 15.5%
(Overall Incidence or Abortion amongst
Sterili~ Clinic patients 10%)
1 Previous Abortion
2 Previous Abortions
3 Previous Abortions
4 Previous Abortions
5 Previous Abortions
6 Previous Abortions
%Who Miscarry in
Next Pregnancy
20%
25%
40%
66%
66%
50%
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From the accompanying table it would seem that
as there is a sharp increase in the risk of abortion in
the subsequent pregnancy when a woman has had two mis-
carriages it would seem logical that these patients who
have had two successive abortions should be investigated
before they embark on their next pregnancy. It must be
remembered that all the figures quoted in this table are
from women who have had investigations and treatment for
their recurrent abortion. In patients who have had no
treatment we might expect that these figures would be
even higher.
In summary it would appear that it is possible
for any woman to be unfortunate enough to have one mis-
carriage. When she has two miscarriages do we attempt
to allay her mental anguish by saying "now you have a
75% chance of succeeding in your next pregnancy", or do
We investigate her and try to endeavour that she does go
to term in her next pregnancy.
The majority of women after two miscarriages
are not satisfied with reassurance alone.
Investigation of patients suffering from re-
current abortion takes several months to complete and
unfortunately some women do not attend regularly until
they have been followed through to a successful pregnancy.
The majority dO, however, complete their investigations
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but unfortunately pregnancy does not immediately follow
the conclusion of the investigations so that the final
success or otherwise of this management is not known in
a good number of patients.
All women are investigated along the following
lines.
A. History. A complete medical history is taken in-
elUding history of -
a) Past Illnesses. General medical diseases, nervous
upsets and previous operations.
b) Menstrual History. Particularly emphasis on the
regularity and duration of the menstrual cycles.
c) Previous Pregnancies, before and after marriage
and any previous induced or spontaneous abortions.
d) Health and Occupation of the husband.
e) Family History of recurrent abortions or abnormal
pregnancies.
B. EhYsical Exam lnat1gD with special reference to their
Body BUild, evidence of Thyroid disease, Cardiac
disease, Hypertension, Renal disease and Diabetes.
C. (I) Diagnostic Procedures.
a) Basal Body Temperature Charts are kept by all
patients for at least 3 months.
b) Hystero-salpingograms are done as a routine.
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c) Rubins Tests for Tubal Patency.
d) Sims Test to study sperm invasion and the
state of the cervical secretion.
(2) HaematolQg1cal Investigat~.
a) Haemoglobin Estimation.
b) Blood Film Examination.
c) Blood Grouping and determination of Rh. factor
of husband and wife.
(3) Serolog~ Inyestigat~.
a) Serological Test for Syphilis.
(~) Husband's Semen Analysis.
(5) Endometrial Biopsy. This procedure is carried
out during a cycle in which the patient is re-
cording her basal body temperature, so that the
two results can be correlated.
(6) Special Tests where Indicated.
Where indicated other tests are carried out - the
most common of these are Determination of Basal
Metabolic Rate if the patient is thought to be
other than euthyroid. More recently, too, Pro-
tein Bound Iodine estimations have been done.
Cu~dosco~y. If endometriosis, pelvic sepsis or
uterine fibroids are suspected, culdoscopy is
performed.
It is on the results of these investigations
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that the first part of this thesis is based.
The results of the investigations of the
parents will now be considered.
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~t What Stage of Pregnancy do Recurrent Abortions Occur?
Recent literature on Recurrent Abortion has
dealt with Primary and Secondary Abortion and also first
and second trimester abortions as separate entities. It
occurred to the present author after studying records of
women who have recurrent abortions that some always mis-
carry in the first trimester and a smaller number always
miscarry 1n the second trimester, but there is a large
group who have their miscarriages in both the first and
second trimester.
Taking Primary and Secondary Aborters as sep-
arate groups, the time of abortion of all patients has
been studied, the results are given in the following
tables.
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Table Showing when Patients who had
Primary Recurrent Abortions Miscarried.
Number Qf Abortions
All Abortions
in 1st Trimester
All Abortions
in Second Trimester
1st Abortion
in 1st Trimester
others in 1st & 2nd
Trimester
1st Abortion
in Second Trimester
others in 1st & 2nd
Trimester
No. of Patients
in the Series
2 3 4 5 or more
84 30 7 4
63% 44% 23% 18%
19 13 5 J
15% 19% 16% 11%
18 21 16 15
14% 30% 53% 66%
1 4 2 1
1% 7% 6% 4%
132 68 30 23
-23-
TARle U
Table Showing when P!'!tients "ho had Secondary
Recurrent Abortion!! Miscarriw
2 3 4 5
First Trimester 48 23 9 2
67.6% 44% 33% 28%
Second Trimester 13 11 5 2
18.3% 21% 18% 28%
First &Second
Trimester 9 8 13 3
12.67% 35% 49% 44%
Second &First
Trimest.er I
1.40%
Total 71 52 'Zl 7
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Let us consider the Primary Recurrent Aborters
as shown in Table I, the incidence of llpure" (recurrent)
first trimester aborters is 63% amongst women who had two
primary recurrent abortions but only 18% of women who had
five or more abortions miscarried each time in the first
trimester.
Similarly the incidence of mixed first and
second trimester abortions increases from 15% (14% + 1%)
in the group of women who had two successive abortions
to 70% (66% + 4%) in the group of women who had five or
more recurrent abortions.
It is interesting to note that the incidence
of "pure" second trimester miscarriers remains fairly
constant, 15% in the group of women who had two abortions
and 11% of the group who had five or mora miscarriages.
Now let us consider the Secondary Aborter
Group as regards the time of miscarriage. Of the 71
women who had two recurrent abortions 48 (67%) mis-
carried both times in the first trimester. There were
only seven women in the group who had five or more
Secondary abortions, two (or 28%) had all their mis-
carriages in the first trimester. Similarly the incid-
ence of mixed first and second trimester miscarriages
rose from 13% in the group who had two miscarriages to
44% in the group who had five recurrent abortions.
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The incidence of pu~e Second Trimester Abortions
rose slightly from 18% in the group who had two successive
miscarriages to 28% in the group who had five successive
miscarriages. This rise is not significant, in the two
intermediate groups, those with three and four successive
miscarriages, the incidence of "pure" second trimester
aborters was 21% and 18% respectively.
What is the significance of the above tables?
The striking feature is that in both the Primary and
Secondary Aborter Groups the incidence of "pure" second
trimester aborters remains fairly constant in both groups.
The overall incidence of second trimester abort-
ers is 1~% in the Primary Aborter Group and 20% in the
Secondary Aborter Group. This could be expected as women
who have had children would be expected to suffer some
damage to the cervix.
The high incidence of mixed first and second
trimester abortions in both Primary and Secondary Aborter
groups would indicate that many causeS of recurrent
abortion must be common both to the first and second
trimesters. So that it does not follow that if a woman
who has had several miscarriages before the twelfth week
of pregnancy and then in her next pregnancy passes through
the first trimester successfully, that she will necessar-
ily deliver a viable child.
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It could be said that women have a high incid-
ence of combined first and second trimester miscarriages
because at the time of abortion or curettage they suffer
cervical damage, which is not diagnosed until after the
foetus has escaped in the next pregnancy.
However, as will be shown in a subsequent
chapter the incidence of incompetent cervix was only 5%
in the group of 253 patients who had Primary Recurrent
Abortions and 20% in the group who had Secondary Recurrent
Abortions. So that cervical incompetence alone is not
sufficient cause for the increasing incidence of mixed
first and second trimester abortions as the number ot
abortions increases.
Let us consider "pure" (recurrent) second
trimester abortion as compared with the incidence or
incompetent cerviX, in the Primary Aborter Group 14%
or 2,3 women had all their abortions in the secondary
trimester, but only 5% or these same women were diag-
nosed as haVing an incompetent cervix.
In the Secondary Aborter Group 20% of 122
women had all their abortions in the second trimester,
the incidence of diagnosed incompetent cervix in this
group was found to be 20%.
In the Primary Recurrent Aborter Group the
difference in the incidence of recurrent second trimester
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aborters (14%) and the incidence of incompetent cervix
(5%) is striking. Cervical Incompetence alone is not
sufficient cause for the increasing incidence of mixed
first and second trimester abortions as the number of
abortions increases.
It is well recognised that congenital abnorm-
ality of the uterus usually causes "miXed l1 abortions in
the first and second trimester. In some types of con-
genital abnormality each successive pregnancy progresses
a few weeks further until eventually one results in a
Viable infant.
This study shows that it is incorrect to refer
to recurrent first trimester aborters, although there is
a fairly constant group of recurrent second trimester
aborters. In the management of these women who suffer
from recurrent abortions we must not relax our vigilance
until an adequate state of foetal maturity is attained,
as many women who miscarry in the first trimester during
one pregnancy, may miscarry in the second trimester in a
subsequent pregnancy.
It is generally regarded that there is a higher
incidence of abortion with increasing age of the mother
Tietze et al (1950). McMahon et al (1954) found the
incidence of abnormal foetuses,in a series of 122 con-
secutive abortion specimens examined,to increase steadily
with an increasing maternal age.
The age range for women confined at this hos-
pital over the past 5 years has ranged from 14 to 50.
Unfortunately no figures are available for the fathers.
The age of women complaining of Primary re-
current abortion ranged from 19 to 44 with a median age
of 25, the mode age range was from 25 to 29 years.
Their husbands' ages ranged from 22 to 48 years
with a median age of 29, the mode age range was from 25
to 29 years.
In the Secondary Aborter Group the age range
of the male was from 23 to 45 years; the median age was
33 years and the mode range 30-34 years.
The women's ages ranged from 21 to 42 With a
median age of 31 years and a mode age range 3034 years.
These figures show that recurrent abortion is
most common in the age group when most people are having
their families, the mode age range being from 25 to 29
years for both husband and wife complaining of Primary
recurrent abortion and 30-34 years for both husband and
-29-
wife complaining of Secondary recurrent abortion.
The Year Book of the Commonwealth of Australia
1954, gives the mode age range of mothers in Australia in
1951 as 25 to 29 years. The mode age range for fathers in
the same year was also 25 to 29 years.
So that the age range for recurrent aborters in
Australia would not appear to be significant; nor is there
any significant increase in recurrent abortion with in-
creasing age of the parents.
-29- (a)
Tibla ill
Table Showing Age of Marltal Partners Suffering
from Primary Recurren1i Abortion
253 Marriages
Male Age
Under 20-24 25-29 .30-.34 .35-.39 40-44 45-49 50 +20
Number of
Patienta
-
'Z7 101 76 .34 1.3 2 -
Peroentage
of Whole
-
11 .39.2 .30 13.7 5 0.7
-
Female Age
Under 20-24 25-29 30-.34 .35-.39 40-44 45-49 50 +20
Number of
Patients 1.3 6.3 101 50 22 4 - -
Percentage
of Whole 4.7 25.7 40 19.5 8.4 1.5
- -
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Table Showing Age of Matital Partners Su:t;fering
from SecondarY Recurrent. Abortion
122 Marriages
Male Age
Under 20-24- 25-29 30-34 35-39 40-M. J,jj-49 50 +20
Number of
Patients 3 Z7 44 30 16 2
- -
Peroentage
of Whole 2.5 22 36 25 13 1.6
- -
Female Age
Under 20-24- 25-29 30-.34 .35-39 40-44 45-49 50 +20
Number of
Patients
-
17 31 47 24 3
- -
Peroentage
of Whole
-
14 26 .38 20 2
- -
-31-
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The husband must be considered as a possible
cause of the unsuccessfUl outcome of their wife's preg-
nancies.
It is universally accepted that the male may
be the cause of an infertile marriage - does this also
hold for the relative infertile union? Most of the re-
search on normal and abnormal spermatozoa has been done
by workers in the fields of Veterinary Medicine and in
the human this field is as yet largely unexplored. The
late Walter Williams who had exceptional experience with
seminal physiology in both veterinary and human fields,
was reasonably certain that poor semen quality in bulls
is a cause of early miscarriage but he never stated the
same of the human male.
Moench (1931) who has studied the cytology of
human spermatozoa in relation to fertility has declared
that faulty spermatozoa are responsible for abortions,
still-births and foetal abnormalities. Similarly, Lane
Roberts and his co-authors (1948) in their book on in-
fertility suggest "that a specific type of sterility
should be recognised in which lowered fertility in the
male is manifested in spontaneous miscarriage In the
female". Joel (195'5') quotes cases of women having re-
current abortions Whose husbands had very poor sperm
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counts.
On the other hand Clare Harvey (1953) discuss-
ing the same subject states 11that there is no seminal
character which inevitably produces miscarriage or still-
birth ll •
Hotchkiss (1944) in a survey of the literature
up to that time felt then Ilthat the theory of male re-
sponsibility for miscarriage or foetal malformation awaits
more definite confirmation than has yet been published".
Macleod (1959) states that "to date, there does not appear
to be any sound evidence that relates any aspect of the
semen quality to habitual abortion. The aspect of semen
quality which would make the most likely contribution to
abortion is the morphology of the spermatozoa".
With these conflicting schools of thought it
was decided to study the seminal assays in this group ot
recurrent aborters.
The sperm counts were compared in volume, num-
ber of sperms per cc., percentage of abnormal forms and
motility.
Again it is difficult to have controls of men
of proven reproductive capacity. The males who were used
as controls were those whose wives had sutfered from prim-
ary sterility but who had become pregnant and had a normal
pregnancy. Cases were only included in the control series
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if it was thought that the cause of the infertility was
mainly due to a female factor.
The sperm counts of men whose wives were suffer-
ing from secondary sterility were also used as controls,
so that these men had all fathered one or more children.
All men whose sperm counts were studied were
instructed to abstain from intercourse for three days be-
fore the test, so that the period of continence is approx-
imately the same in all groups, and should not affect
the results in any one group.
Before consideration is given to the sperm
counts as a cause of recurrent abortion one must consider
the standards of normal as applied to these counts.
Gatzoff (1959) lays down the following standards-
l.~: Too little (less than 2.5 oo.)is as undesirable
as too much (more than 6 cc.).
2.~: Watery semen usually suggests other abnormal
seminal factors. Markedly viscid specimens tend to im-
mobilise the uninhibited movement of the sperm.
3. React~: Must be alkaline.
4. Count: 20,000,000 sperm per cc. is satisfactory. For
years the accepted count has been 60,000,000 per cc.
Macleod (1956) also agrees With 20 million per cc. as
a satisfactory count.
5. Sperm Morpho~: 15 to 30% abnormal forms are permis-
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sable in a normal sperm pattern. Macleod (1956) suggests
a level of 60% morphologicaly normal cells as the minimum
for fertility, as with motility, fertility increases with
a higher proportion of normal cells.
6. Sperm ~obilit~: At least 60% should show rapid movement.
However, this figure cannot be isolated but should be
integrated with the sperm count and morphological character-
istics. Macleod (1956) states that 40% active cells 1s
the lower level of fertility, with a rising fertility
potential with an increase in the percentage of active
cells.
-35'-
Table Showing Volume of Semen in c,c, of the Husbands of
Women Suffering from Recurrent Abortion and SterilitI
2 Primary Abortions
.3 or More
Primary Abortions
(l2J.)
Secondary Aborters
(122)
Successful
Primary Sterility
(71)
Secondary Sterility
Less than 2,5 to 5.5 6 ce. or more
2.5 oc. cc.
49 67 16
.36,8% 51,2% 12.0%
53 61 7
43.4% 50.3% 6,2%
41 76 5
33.6% 61.9% 4,5%
34 31 6
46.7% 44% 9%
42 61 9
37.4% 54.8% 7.8%
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Table ShoWing Sperm Counts Per ce. Elrnressed in Millions
Less 41-60 61-80
Over
than 21-40 81-100 101-200 200 M Total
20 M M M M M M
2 Primary 12 11 17 17 II 39 25 132
Recurrent
Abortions 9.6% 8.1% 12.6% 12.6% 8,1% 29.6% 119.2%
(13:2)
3 or More
Primary 11 11 16 20 12 34 17 121
Recurrent
Abortions 9.4% 9.4% 12.8% 16.2% 10.2% 28.2% 13,6%
(121)
Secondary 8 16 14 11+ 12 33 25 122
Recurrent
Aborters 6.7% 12.6% 11.7% 11,7% 10.0% 26.8% 20.2%
(122)
Success1'ul S 8 11 9 8 16 14 71
Primary
Sterility 7.0% 11.2% 15.4% 12.6% 11.3% 22.5% 19.7%
(71)
Secondary 12 15 12 13 9 32 19 112
Sterility 10.6% 13% 10,6% 11.4% 8.1% 29,2% 17.0%
(112)
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.table vu
Table Showing %of AbnormaJ. F.orms
Less
than
20% 21-,30 31-40 41-50 51-60 61-70 71-80 80+ Total
ah-
Ino........ '
2 Primary 8 43 3° 28 10 10 1 2 132
Recurrent
Abortions 5.7% 32.7% 22.9% 21.3% 7.4% 7.4% 0.8% 1.6%
(1,32)
3 or More 14 43 23 19 12 5 2 3 112
Primary
Abortions 11.6% 35.7% 18.7% 15.1% 10% 4.4% 1.7% 2.6%
(121)
Secondary 12 46 31 17 11 3 2
-
122
Aborters 10% 37.1% 25.6% 14.1% 9.0% 2.6% 1.8%
-
(122)
.
Successful 11 14 20 11 11 1 :2 1 71
Primary
Sterility 16.0% 19.5% 28.7% 5.1% 15% 1.4% 2.8% 1.4%
(71)
Secondary 7 35 35 15 7 6 5 2 112
Sterility 6.0% 31.3% 31.3% 13.4% 6.0% 5.2% 4.3% 1.7%
(1l2)
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Table Yill
~e Showing Motility of Sperms in Groups of M~n
whose Wives Suffered from Reourrent Abortion or Sterility
2 Primary Aborters
:3 Primary Aborters
(121)
Secondary Aborters
(122)
Suooessful Primary
Sterility
(71)
Secondary Steri1it,y
Less More
than 20-35% 40-55% 60-75% than
20% 75%
Motile
8 17 24 20 63
6.4% 12.8% 18.0% 14.9% 47.9%
23 16 25 23 34
19% 13% 21.0% 19.0% 28.0%
28 20 28 13 33
22.9% 16.7% 22.9% 10.4% 27.0%
15 15 17 11 13
20.9% 20.9% 24.2% 16.1% 17.7%
25 13 23 10 41
22.4% 11.2% 20.6% 9.3% 36.4%
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From the sperm count tab1es the following factors
emerge -
yopJIDe - There 1s no significant difference in the incidence
of normal volume, i.e. 2.5 to 5.5 cc. in any of the groups
considered. In all groups roughly 50% of the semen examin-
ed came into this range.
Sperm Counts - Approximately 90% of semen in all the groups
considered contain more than 20 million sperms per cc. and
approximately 70% in a11 groups contain more than 60 mi11ion
sperms per cc.
~ - Over 60% of all groups had more than 60% normal
sperm forms present.
2 Primary Recurrent Abortions
.3 Primary Recurrent Abortions
Secondary Aborters
Primary SUccessful sterility
Secondary sterility
61% of men had more than 60% normal fom.s
6.3% of men had more than 60% nom.al forms
6.3% of men had more than 60% normal forms
63% of men had more than 60% normal forms
68% of men had more than 60% normal forms
So that there 1s no appreciable difference in morphology
in the groups considered.
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Mot111tx - The sperms of men whose wives had two previous
successive miscarriages showed slightly better motility
than those of the other groups. Only 6% of these men had
less than 20 per cent motile sperms compared with approx-
imately 20% of all other groups. Apart from this there
was no significant difference in the motility of the sperms.
Of all the factors considered in the sperm count
there was only a difference 1n the motility, when it was
found slightly better 1n the group of patients whose wives
had two primary abortions. This fact alone is probably of
no significance.
Although it would appear that the male is not
responsible for his wife's failure to carry a pregnancy to
term, it could well be that microspectrophotometric tech-
niques may find that the sperms of these men are abnormal.
Leutchenberger et al (1953, 1955, 1957) have published
interesting findings on the desoxyribase nucleic acid
(D.N.A.) content of spermatozoa. Weir and Leutchenberger
(1957) found that in a group of patients investigated for
infertility, amongst those who became pregnant the mis-
carriage rate was 26 per cent, the husbands of these women
showed abnormal D.N.A. values.
It would seem that at the present state of our
knowledge there is no ground for holding the male respons-
ible for their wife's recurrent miscarriages but future
work may prove this incorrect.
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Maternal Factors whjch coul~
Related to Recurrent Abortion
Un~ortunately the possible causes o~ abortion
are legion and the majority o~ the possible causative
~actors occur in the ~emale partner. Over the years many
di~~erent factors have been stressed by different investig-
ators, mention of only a few will emphasise the dimensions
of this problem.
Ballantyne (1901) formulated uterine irritabil-
ity as a cause of abortion. Frankel (1903) wrote on the
value of progesterone in habitual and threatened abortion.
Mall and Meyer (1921) studied the importance o~ Pathological
Ova. Levine (1943) discussed possible serological ~actors
as a cause of abortion.
Cross (1946) stressed the value of anti-syphil-
itic treatment in habitual abortion. Overstreetet al
(1947) showed that Rh. Immunization did not cause early
abortion.
In 1950 Colvin discussed the retroverted uterus
and Lash & Lash brought forward the incompetent cervix as
causes o~ abortion. Fenton & Singh (1952) discussed con-
genital abnormalities o~ the reproductive tract. Shute
(1953) discussed Vitamin E in abortion. McNeil (1954)
studied blood groups in abortion, McMahon et al (1954)
discussed the association between maternal age and abortion,
-42-
Berle & Javert (1954) discussed the relation of stress to
abortion. Masters (1957) discussed Changes in the Endo-
metrium. Mann (1957) discussed the Psychiatric aspects
of habitual abortion. Javert (1957) has stressed the im-
portance of Vitamins C and P in abortion.
So that with all these possible contributing
factors, there is a wide scope for investigation on this
problem.
The maternal factors that will be discussed in
this thesis -
1. Uterine Factors:
a) Congenital Abnormalities.
b) Retroversion.
c) Fibroids.
d) Hyperactive uterus.
e) Endometriosis.
f) Previous Pelvic Sepsis.
2. The Endometril]ffl.
3. Ahe Incompetent CerviA.
4. 111~ T"hI;roj,g Gland.
5. SI;stemic Diseases.
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~ine Factors wh1~ have been investigated as possih~
causes of recurrent abortiQn:
a) Congenital Abnorma~:
Uterine abnormalities are the consequence of
errors in the development of the Mullerian system. The
Mullerian ducts are first distinguishable in the urogenital
folds in close relationship to the Wolffian ducts during
the sixth week of embryonic life. Each one grows down
lateral to the corresponding Wolff ian duct until it reaches
a low level where it turns inwards and, crossing anterior
to the Wolffian duct, joins its fellow of the opposite
side at the back of the urogenital sinus. In the female
the lower ends of the Mullerian ducts fuse together to
form the uterus, while their separated upper parts with
open ends become the Fallopian tUbes with the abdominal
ostia. They also give off solid downgrowths to form the
upper vagina.
In forming the uterus, the Mullerian ducts fuse
from below upwards, their adjacent walls breaking down to
form a single cavity. Fusion begins about the eighth week
but is not complete until about the twelfth week of intra-
uterine life. (Jeffcoate 1958).
Bilateral or unilateral failure of development
may occur during the first month causing absence of the
uterus or production of a unicornuate uterus and arrested
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development on one or both sides during the second month
may result in the formation of unilateral or bilateral
rudimentary horns. Failure of fusion during the second
month may cause the growth of a dichotomous, bi-cornuate
or cordiform uterus with a double uterine cavity and,
during the third month a simple septate uterus or a sub-
septate, bicornuate, cordiform or arcuate uterus, all with
a single cavity and single cervix (Schattenberg and Ziskund
1940). So that abnormalities in the fusion of the Muller-
ian ducts may result in varying degrees of malformation
which range from midline depression in the fUndus (the
uterus arcuatus) to complete doubling of the genital tract
with double uterus, double cervix and double vagina.
Wall and Hertig (1948) in an analysis of 100
cases with two or more abortions found that uterine anomal-
ies occurred in 6.4% of their series and was second in
importance only to Pathological ova. Stallworthy (1955)
maintains that uterine malformation cause abortion by
virtue of impeding or delaying the distension growth
response. He states that in early pregnancy uterine growth
response is primarily a distension effect and that the vol-
ume of liquor amnii to total volume of conception remains
at a remarkably constant figure until the sixteenth week.
All women considered in this investigation had
a pelvic examination performed plus one or more hystero-
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salpingograms.
The incidence of developmental abnormalities
of the uterus was found to be 9.7% in a group of 253 women
with Primary Recurrent Abortions and 6.7% in a group of
122 women with Secondary Recurrent Abortions. Compare
this with the incidence in 187 women suffering from Prim-
ary Sterility when the incidence was found to be 1.74%.
None of the Secondary Sterility patients exhibited uterine
abnormalities. In the overall group of sterility patients
the incidence of abnormalities was 3 in 299 or 1%.
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Tab).e IX
Table ShanDS Incidence of Uterine Abnormalities in
Patients Suffering from Primary Recurrent Abortion.
Primary Recurrent
Abortion 2 M.G.
.3 Primary Reourrent
Abortions
(68)
4 or More Primary
Recurrent Abortions
Ingid@nce of
Primary Abortions
= 9.7%
(253)
Arcuate Bicornuate Unlcornuate Lbub1e
Uterus Uterus Uterus Uterus
.
.3 .3 1 1
2•.3% 2 •.3% 1.7% 1.7%
1 1 1
1.4% 1.4% 1.4%
4 6 - 4
7.7% 11.1% 7.7%
8 10 2 5
.3.1% 3.9% .8% 1.9%
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lable Showing Inqidence of Uteripe Abno:rmal1tie~ ill
Patients SUffering from Secondary A,bortiop!!!
Secondar,y Aborters
2 M.C. (69)
SecOndar,y Aborters
3 M.O. (3.3)
Secondary Abortera
4 or more M.O. (20)
Total Incidence
(122) =6.7%
Primary sterility
Secondary Sterility
Overall Incidence
in m Women
Suffering from
Sterility
Arcuate Bicornuate Unicornuate Double
Uterus Uterus Uterus Uterus
1 1
-
1
1.4% 1.4% 1.4%
- - -
1
.3%
1 1
-
2
5% 5% 10%
2 2
- 4
1.6% 1.6% 3.4%
1 1
-
1
0.6% 0.6% 0.6%
- - - -
1 1
-
1
0•.3% 0.3% 0.3%
-~-
Smith (1931) and Miller (1922) are of the opinion
that fertility approaches normal in women with a double
uterus, so that comparing the incidence of developmental
abnormalities in this group of women suffering from Recurrent
Abortion with 299 women suffering from Primary and Secondary
Infertility, assuming that the incidence in normal women
approximates that of women suffering from infertility, we
see that the incidence of developmental abnormalities is 10
times as great in women suffering from Primary Recurrent
Abortion and 7 times as great in women suffering from Second-
ary Recurrent Abortions.
The incidence of double uterus, which Hunter
(1950) described as uterus with separate oavities in which
neither horn is rUdimentary; was six times as great in
women SUffering from Recurrent Primary Abortions and ten
times as great in women suffering from Secondary Recurrent
Abortions as the overall incidence amongst the sterility
patients.
From these figures Developmental abnormalities
of the uterus would appear to be a significant factor in
women suffering from recurrent abortion, being ten times
as great in women suffering from Primary Recurrent Abortion
and six times as great in women suffering from Secondary
Recurrent Abortion as in normal women.
b) ~he R~troyerte~Uterus:
The retroverted uterus has been alleged to cause
a wide variety of symptoms. Colvin et al (1950) found that
the uterus was retroverted in 15.5% of 1570 consecutive cases
of threatened abortion and the incidence of abortion was
1~.9% when the uterus was anteverted and 21.9% when it was
retroverted. They concluded that retroversion of the uterus
is apparently a contributing factor to abortion. Stallworthy
(1955) states "when the gravid uterus is retroverted the
tendency to abortion after intercourse is increased".
In this study attention was paid to the retro-
verted uterus and the cochleate uterus, in an attempt to
determine if they could be of importance in the aetiology
of recurrent abortion. The incidence of these conditions
is shown in Tables XI and Xii.
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Table XI
The Inc;f"dence of Retroversion and
Cocbleate Uteri amongst Women
Suffering from Recurrent Abortion
Retroverted Retroverted Cocbleate
Uterus & CoDgenital Uterus
Abnormality
of the uterus
2 Primary
Recurrent Abortions 10 2 4
(132) 7-5'1> 1.5% 3%
3 Primary Abortions 2
- -
(68) 3%
4 or more Primar.r
Recurrent Abortions 5 1
(53) 5.6% 1.9%
Total Incidence 253 6.7% 1.1% 1.5%
Secondary Aborters
2 Miscarriages 4 3 1
(69) 5.6% 4.3% 1.4%
Secondary Aborters
3 Miscarriages 3
- -
en) 9%
Secondary Aborters
4 or more 2 - -
Miscarriages (20) 10%
Total Incidence 122 71.3% 2.5% 0.8%
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:fable XII
The Incj,denc, ot: The Retroverted and CQqhleate Uteri
Alnongst Women Sttftering from Infertilit,.
Primar,y sterility
(187)
Secondar,y sterility
(112)
Incidenoe
Retroverted Retroverted Coohleat.
Uterus &: Congenital Uterus
AbnormaJ.ity
of the Uterus
20
-
11
10.7% 5.9%
13
- -
11.6%
11%
-
3.6%
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Jeffcoate (1958) states that the frequency of
retroversion of the uterus is approximately 10 per cent
of women. Indeed this is in agreement with our 399 control
sterility patients where the incidence was 11%. The total
incidence of retroversion was slightly lower in the women
suffering from recurrent abortion, 7.8% (including the
retroverted abnormal uterus) and 9.8% in the Primary and
Secondary Recurrent Abortion patients respectively.
From this series there is no evidence that
retroversion of the uterus is a causative factor in the
production of recurrent abortion.
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c)
Rubin (1958) writing on uterine fibroid~ in
sterility states "submucous fibroids cause menometrorrhagia,
offer a poor nidus for the impregnated ovum and, as a rule,
induce abortion. Barter and Parks (1958) state that early
abortion or repeated early abortions may be a symptom in
the patient with a fairly large fibroid but in general,
infertility is probably more common than is early abortion.
Table XIII shows that in the Primary Recurrent
Aborter Group 2.7% suffered from uterine fibroids and 4.9%
of the Secondary Aborter Group suffered from this condition.
Amongst 299 women suffering from sterility six
were found to have uterine fibroids - an incidence of 2%.
It would appear that uterine flbroids are not
an important cause of recurrent abortion. They are twice
as common in the Secondary Aborter Group than in the Prim-
ary Aborter Group, probably because the mode age is greater
in the former group - 30-35 compared with 25-29.
It is interesting to note that of the seven
patients With uterine flbroids who had a subsequent preg-
nancy, five misearried, a miscarriage rate of 71$.
Table Showing the Inc1.dence of Uterine Fibroids in Patients Suffering
from Recurrent Abortiop and the Fate of Their Next PregnancY
2 Previous
Miscarriages (132)
3 Previous
Miscarriages (68)
4 or more
Previous
Miscarriages (52)
Secondar.Y Aborters
2 Miscarriages (69)
Secondar.Y Aborters
3 Miscarriages (33)
Secondar.Y Aborters
4 Miscarriages (20)
Incidence
No. of Patients No. who have No. who have
with fibroids become pregnant miscarried
2 2 :3
1.5%
2 2
-
3.3%
.
3 1 1
5.9%
7 5 3
2.6% 60%
.3 1 1
3 1 1
- - -
6 2 2
4.9% 100%
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d) Hyperactive Uterus:
Ballantyne (1901) was one of the first to point
out the possibility of increased uterine irritability as a
cause of abortion. Stallworthy (1947) writing on tubal
occlusion stated the tendency to become "hormone minded"
caused the action of the autonomic nervous system often to
be forgotten.
The reaction of the uterus to labour shows that
not all uteri react to stimuli in the same way. Shotton
(1954) found a much higher incidence of abortion amongst
women who exhibited Utero Tubal Spasm during a Rubins Test.
Grant (195'9) discussing Tubal Patency Tests
stated that Tubal Spasm as shown by negative tubal patency
tests appeared to be only one sign of disordered uterine
action. He examined a series of 345 pregnancies where the
women had exhibited spasm of the tubes at every tubal test
performed prior to their pregnancy. In these patients
"the incidence of recurrent abortion was increased fifteen
fold over the usual figure given for its occurrence,
particularly in the first trimester".
With this in mind the Recurrent Aborter patients
were stUdied for evidence of Irritable Uterus. Patients
were included in this group if they exhibited one or more
negative tubal patency test (usually a Rubins Test) yet at
a later test, either Rubins Test or Hysterosalpingogram,
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the tubes were found to be patent. There was no patient
in this series who exhibited repeated negative tubal
patency tests and then recorded a pregnancy.
It has been found that the incidence of Tubal
Spasm is diminished if these manipulations are carried
out under local anaesthesia. So that blocking of the
cervical plexus with local anaesthesia 1s done before the
manipulations commenced.
The following tables show the results of these
tests.
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Table Showing Number of PrimarY Aborters
with One or More Negative Rubins Test
Total No.
of Patients
No. who went
to Term in
Next Pregnancy
No. who
Miscarried
Premature
Labour
2 Previous .3 PreTious 4 Previous 5 or more
Miscarriages Miscarriages Miscarriages Miscarriages
4 3 2 1
2 2 1
-
1 1 1 1
1
30 weekI
Infant
survived.
Total - 10 Patients who became pregnant.
5 had fUll term babies.
1 had a premature baby.
4 had miscarriages.
Incidence of misoarriages - 40%.
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Table XV
Table Showing Number of Secondary Aborter.
v.ith One or More Negative Rubins Te@t
Total No.
of Patients
No. who went
to Term
No. of
Ectopic8
No. of
Miscarriage.
Premature
Labour
2 PrevioW! .3 Previous 4 Previous 5 or more
Miscarriages Miscarriages Miscarriage. Miscarriages
5 2 1 1
-
1 1
-
.3 - - -
2 1
-
1
- - - -
Total - 9 Patients who became pregnant.
4 Miscarried•
.3 Ectopic pregnancies.
2 Babies.
Incidence of miscarriages - 44%.
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Table Shoving Number of steri).it! Patients who had One Negative
Rubina Test then were found to have patent tubes in the Control
Group of ~ Patients sufferipg from Primal"!: sterility and
Secondal"!: sterility.
Total No. of Patients
No. of Misoarriages
No. of Eetopic8
No. of Premature
Labours
No. of Term
Pregnancies
Incidenoe of
Miscarriages
Primary sterility Secondary sterility
17 9
.3 .3
1 1
- -
1.3 5
18% .3.3%
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Table XVII
Table Showing Primary Aborters with Norm81 Rupins Test".
To't81 No.
of Pa'tien't.
No. of
Miscarriages
No. of
Ec'topics
No. of
Prema'ture
Labours
No. of Term
Pregnancies
2 Previous 3·Previous 4 Previous 5 Previous
Miscarriages Miscarriages Miscarriages Miscarriages
23 8 4 1
7 1 2
-(1 wi'th In-
competent
08 26/52)
- - - -
- - - -
16 7 2 1
Total - ,26 Pa'tients who became Pregnan't.
9 had 18't Trimester Miscarriages.
Incidenoe of Miscarriages - 25%.
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Table XYJ.ll
Table Showing Secondary Aborters with Normal
nYbins Test who had Subsequept Pregnancy
Total No.
of Patients
No. of
Miscarriages
No. of
Ectopics
No. of
Premature
Labours
No. of TeI'lll
Pregnancies
2. Previous .3 Previous 4 Previous 5 Previous
Miscarriages Miscarriages Miscarriages Miscarriages
19 4
-
2.
7 2
-
2
(5 had 1n- (1 double (Both In-
competent uterus competent
as) • 1 In- oa).
competent
os).
2. 2
- -
- - - -
10
- - -
Total - 25 Patients who became Pregnant.
11 Miscarried = 44%
10 Babies = 40%
4 Ectopic
Pregnancies = 16%
Incidence of Miscarriages excluding six second trimester
miscarriages in patients with Incompetent oS • 25%.
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T~).e XIX
Table Showing PrimarY sterility Patients with Patent Tubes as shown
by Rubina Test and who subsequentlY became pregnant.
Total No. of Patients 52
No. of Miscarriages 6
No. of Ectopics
-
No. ot Prelllature
Labours
-
No. of Term Pregnancies 48
Miscarriage Rate 11.5%
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Table Showing Seoondary Sterility PAtients with Patent Tubes as
shown by Rubins Test and who subsequently Reoame pregnant.
Total No. of Patients 36
No. of Miscarriages 8
(Including 2
due to In-
competent os)
No. of Ectopios
-
No. of Premature
Labours
-
No. of Term Pregnanoies 28
Misoarriage Rate
Miscarriage Rate Excluding
Two Patients with In-
com.petent Os 16.6%
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T§.ble XXI
f§ble Showing Incidenct of First Trtmester Misc§rriages ta
the First Pregnancy fol~owing the Investigation
No. of Patients Incidence of
First Trimester
,Miscarria2es
Primary Habitual Aborters with
1 or more negative Rubina Test 10 40%
Secondary Aborters with
1 or more negat!ve Rubina Test 9 44%
Primary Habitual Aborters with
normal Rubina Test .36 25%
Secondary Aborters with
normal Rubina Test 19 25%
Primary sterility Patients with
negative Rubina Test followed by
normal Tubal Patency Test
followed by pregnancy .34 18%
Secondary sterility Patients with
negative Rubins Test foliowed by
normal Tubal Patency Test
followed by Pregnancy 18 .3.3%
rimary Sterility with Patent
ubes on first Rubina Test 52 11.5%
econdary sterility with normal
ubal Patency
.34 16.6%
P
T
S
T
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It would appear from this table that the incid-
ence of First Trimester miscarriages is substantially
increased in women who exhibit one or more negative tubal
patency tests. Of course, we have no proof that Spasm of
the Isthmus of the tubes during a Rubins Test is a sign
of a Hyperactive or Irritable Uterus.
Assuming that this test is a reliable guide to
the incidence of Hyperactive Uteri then we must consider
what is the incidence of Hyperactive Uteri in the Group
of Primary and Secondary Recurrent Aborters:
Primary Aborters
Secondary Aborters
Primary sterility
Secondary sterility
10 in 253 patients
9 in 122 patients
17 in 187 patients
9 in 122 patients
So that the Hyperactive Uterus plays a small
part in the aetiology of recurrent abortion.
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e)~:
Endometriosis has been regarded more as a cause
of infertility than of abortion.
The incidence of Endometriosis amongst recurrent
aborters was considered to determine if it played any sig-
nificant role in the aetiology of abortion.
In the Primary Aborter series there were six
patients suffering from Endometriosis (proven by Culdoscopy).
Five of these women had two previous abortions, one had
three previous recurrent abortions. Only three became preg-
nant, these were all women with a history of two previous
recurrent abortions, one of these miscarried again, the
other two produced living infants.
-67-
Table XXU
Table Showing Incidence of Endometriosis
and Outcome of Next Pregnancy
Two Previous
Miscarriages
Three
Previous
Miscarriages
More than
Three
Miscarriages
Total Number Number who Number who Number
with became Miscarried producing
Endometrio8is pregnant living
infents
5 .3 1 2
1
- - -
- - - -
No patient in the Secondary Aborter Group had proven
Endometriosis.
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f) Previous Pelvic Seps!§:
Previous Pelvic Sepsis is usually synonomous
with infertility.
Master et al (1957) stress the importance of
Endometrial Fibrosis,a sequela of post-partum sepsis, as
a cause of recurrent abortion. He states "The focal point
of significance in the past history is post-partum or post-
abortal infection". With this in mind a study was made of
these women suffering from recurrent abortion to find the
incidence of Previous Pelvic Sepsis.
Table XXIII shows the incidence of previous
pelvic sepsis amongst the patients suffering from re-
current abortion.
The diagnosis of pelvic sepsis can be made on
the patient's history, which is often unreliable, or
findings at examination.
Patients were only diagnosed as having prev-
ious pelvic sepsis in this series if a Hysterosalpingogram
showed tubal damage or occlusion and a Rubins Test showed
evidence of impaired tubal fUnction. There were other
women in the series who had a history of sepsis following
pregnancy or abortion, the majority of these were given
antibiotic treatment. However, if there was no evidence
of residual pelvic damage, it was not considered as a
significant cause of their successive abortions and these
were excluded from this group.
It would appear that pelvic sepsis is a sequela
of abortion but a cause of sterility not abortion.
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Tab.le XXUl
Table Showing Incidence of Previous Pelvic Sepsis
Primary Habitual Aborters
-
, Number of Previous Number with Damaged Number who became
Miscarriages Tubes Pregnant
2 7
-
3 3
-
4 2 -
5 1
-
SecondarY HaMtuM Aborters
Number of Previous Number with Damaged Number who became
Miscarriages Tubes Pregnant
2 6 2
.3 2
-
4 1 -
5
- -
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4bnormal Secretory Endometrblm ~bort~.
An inadequate development of the uterine endo-
metrium preventing the implanting of the ovum, or if
implantation occurs, later causing abortion, has been
discussed in medieal literature for some years supported
by some and decried by others.
An attempt has been made to evaluate evidence
for or against this assumption that an inadequately
matured secretory endometrium played some part in prevent-
ing a pregnancy from developing normally.
There were 191 Habitual Abortions in the group
under study who had Endometrial Biopsies performed. Not
every patient who had been investigated for recurrent mis-
carriages had an Endometrial Biopsy performed. Of these
191 patients 136 were Primary Aborters and 55 were Second-
ary Aborters. All of these patients kept Basal Body
Temperature Charts for several months before and also
during the month that the Endometrial Biopsy was performed.
An attempt has been made to determine -
1. The incidence of disparity, if any, between the dating
of the Endometrium from the B.B.T. and by Endometrial
Biopsy.
2. The incidence of normal pattern Basal Body Temperature
Charts.
3. Whether any constant pathological change is present in
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the endometrium of patients who have abortions.
~: All patients kept a rectal temperature chart and
had been instructed to leave the thermometer in the rectum
for five minutes before reading the temperature. Patients
were asked to record any gastro-intestinal upset, respira-
tory tract infection or late night.
Ovulation was regarded as occurring on the day
of the low preceding the rise in temperature.
All patients in the group kept basal body temper-
ature charts for several months. Those patients who had
biopsies performed did not have them done until after they
had produced several B.B.T. charts, they also kept a basal
body temperature chart during the month that the biopsy
was performed.
The Premenstrual Biopsy:
In most instances the patient underwent a full
curettage for the procurement of tissue submitted to the
pathologist. Where the endometrium was removed with a
biopsy curette only under local anaesthesia, strips of
endometrium were taken from the fundus of the uterus and
the lower segment of the uterus and forwarded in separate
containers to the laboratory. Where possible the curet-
tages were carried out between the 7th to 9th post-
ovulatory day as shown by the B.B.T. chart.
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PART I
Method of Corre~on ot~.BLr. Chart and Endometrial Biopsy.
The endometrium was dated from the B.B.T. chart
according to the number of the post-ovulatory day. This was
then compared with the histological dating of the endomet-
rium as described by Noyes, Hertig and Rock (1950).
If the histological dating of the endometrium
lagged behind the post-ovulatory day as assessed by the
B.B.T. chart by more than 48 hours, it was classified as
an inadequately developed secretory endometrium. In some
endometria it was noticed that there was a disparity be-
tween the maturity of the glands and the maturity of the
stroma. In this latter group if the maturity of the glands
lagged three or more days behind that of the stroma and the
dating of the stroma corresponded with the dating of the
post-ovulatory day by the B.B.T. chart, then these endo-
metria were classified as inadequately developed.
Table XXIV shows the incidence of Inadequately
Developed Secretory Endometrium in this group of Recurrent
Abortions. Of the 191 patients who had biopsies 136 were
Primary Recurrent Aborters and 55 were Secondary Recurrent
Aborters.
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Tab.1e UU
,Tab1e Shoving Incidence of Inadequately Developed
SecretorY EndometriUlll in 191 Recurrent Aborters
2 Successive
Miscarriages
3 Successive
Miscarriages
4 Successive
Miscarriages
5 or More
Successive
Miscarriages
Total
No. of No % No. of No %
Patients Secretory . Secretor.v Patients Secretory Secretory
IMfec'ts Defects ' Defects Defects
46 26 56.5% 23 10 43.5%
58 Y7 63.8% 23 15 62%
15 11 73.3% 4 2 50%
17 8 47.0% 3 1 33%
1.36 S2 62% 55 28 50.9%
.
Overall Incidenoe of Defective Secretory
EndometriUlll 110 in 191 =57%.
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There was an overall incidence of 57% of the
recurrent aborter group whose endometrium at curettage
lagged behind the expected development as determined by
the B.B.T. chart.
In the Primary Abortion Group the overall
incidence was 62% and in the Secondary Aborter Group it
was 50.9%.
Unfortunately it is difficult to obtain statis-
tics of endometrial defects in normal women. Apart from
women having diagnostic curettages for menstrual disorders
the only group of women having diagnostic curettages and
also keeping B.B.T. charts at this hospital are women
undergoing investigations for sterility. In a group of
187 sterility patients the B.B.T. chart was correlated as
above with the endometrial curettage. In this group 38
were found to have a defective endometrium, giving an
incidence of 20% of defective luteal phase endometrium.
Even if this latter figure represents the incidence of
this condition amongst normal women, which is indeed most
unlikely, as it would appear to be a significant cause of
infertility, Grant & McBride (1959), then the incidence
of defective development of secretory phase endometrium
is significantly increased in patients suffering from re-
current abortion.
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During this investigation it was noted that the
type of curve of the basal body temperature charts varied
greatly.
The B.B.T. curves were classified according to
their luteal phase.
A normal chart was taken as being onein which
the temperature rose by at least 0.60 Fahrenheit, although
this rise may have taken as long as three days to occur.
The length of a normal luteal phase was taken
o
as fourteen days. A fall of temperature to O.~ F. above
the basal pre-ovulatory level on three or more occasions
during the luteal phase was regarded as abnormal.
The graphs showing an abnormal luteal phase
were sub-divided into four groups -
1. Those showing a "slow staircase" rise in which the
temperature achieves a rise of 0.60 F. but takes longer
than 3 days to achieve this rise.
2. Those showing a low type
temperature rose by less
of luteal phase in which the
othan 0.6 F. - a defect of
height.
3. Those showing a short thermal phase of less than twelve
days duration - a defect in length.
~. Those showing an erratic
temperature, although it
least three occasions to
thermal phase in which the
o
rose by 0.6 F. fell on at
O.~oF. above the basal pre-
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ovulatory level - a defect in shape.
If any of the series of charts showed abnormal-
ities which would have placed them in groups of slow rise,
low or erratic thermal phase and they also showed a luteal
phase of less than twelve days, they were included in the
group "short luteal" phase and not included in either of
the other three groups. Apart from this they were class-
ified according to their dominant feature.
Classified in this manner 191 charts -
37 20% showed normal charts.
35 18% showed Slow rise in Luteal Phase.
66 34% showed Low Thermal Phase.
10 6% showed Short Thermal Phase.
43 22% showed Erratic Thermal Phase.
In a group of 187 Sterility charts studied in
a similar manner by Grant, McBride & Moyes, 68 or 36%
showed normal B.B.T. charts. The incidence of normal
B.B.T. charts is much lower 1n the Recurrent Aborter Group.
This may be evidence of a deficiency of Progesterogenie
hormone in this group of patients with recurrent abortion.
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The third stage in the study of the endometrial
biopsies of recurrent aborters was to ascertain if there
was any constant pathological change in the endometrium of
this group of patients.
As can be seen from Table XXIV ~3% of patients
who had recurrent abortions had normal endometria and this
corresponded in its appearance with the post-ovulatory day
as determined by the B.B.T. chart.
In the remaining 57%, 78 patients or ~O% (of the
whole group) showed a variation between the appearance of
tne endometrium and its apparent date according to the
B.B.T. chart of trom 2 to 6 days and 32 or 17% (of the
whole group) showed disparity of more than 3 days between
the ripening of the glands and the stroma.
Moyes (in publication) in a study of the endo-
metria of a group of sterility patients found that 32%
had an inadequately developed secretory endometrium with
equal glandular and stromal lag in ripening and 16% with
disparity of glandular and stromal ripening.
So that there is no constant change in the endo-
metria of recurrent aborters which would distinguish it
microscopically from the endometria of other women, viz.
sterility patients unless this is also a common cause ot
sterility.
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Masters (1957) stressed the high incidence of
endometrial fibrosis in a group of women who were suffer-
ing from recurrent abortion and who were investigated by
Endometrial curettage.
We did not find similar changes as those des-
cribed by Masters in the endometria studied.
A problem related to defective maturation of
the secretory endometrium as it may relate to the aetiol-
ogy of recurrent abortion, is the fact that it may not
occur in every cycle in the same woman. One month in
every three or four the secretory endometrium may be
underde~oped.
This is probably one of the reasons why so
many and such varied treatments have been successful in
the treatment of habitual abortion. Any therapy at all
that co-inc ides With the month of normal endometrial
development will be accredited as the cure. We have been
repeatedly impressed by this observation that in any large
group of women studied for recurrent abortion there will
be occasional normal basal body temperature charts inter-
spersed with frequent abnqrmal charts. Not only do the
basal body temperature charts exhibit this phenomenon but
also repeated monthly premenstrual biopsies.
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lhe Incompetent CerYhl
It is surprising that the importance of cervical
incompetence as a cause of second trimester abortion was
not generally recognised until described by Lash & Lash in
1950. Since then the importance of cervical incompetence
as a cause of abortion has received a good deal of attention.
Methods of treatment of this condition have been described
by Lash, Shirodkar and McDonald.
Recurrent Second Trimester Abortion is not common
compared with mixed first and second trimester abortion,
this probably accounts for its comparatively late recog-
nition. From Table XXV it can be seen that a high percent-
age of recurrent aborters have missed first and second trim-
ester abortions. This, of course, is to be expected as
damage to cervix during dilatation and curettage is one of
the chief causes of cervical incompetence. It is common
to find patients who have had a first trimester miscarriage,
either spontaneous or induced, sustaining damage to the
cervix then having a series of second trimester miscarriages.
Incompetence of the internal os of the cervix is not readily
demonstrable and the diagnosis frequently has to be made by
careful evaluation of the patient's history.
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The known causes of cervical incompetence are -
1. Trauma to cervix, particularly improper dilatation as
a prelude to curettage or for dysmenorrhoea. Lacer-
ations of the cervix following curettage are easily
recognised making diagnosis easy in these cases.
2. Trauma to the cervix during vaginal delivery, partic-
ularly forceps delivery. Again these lesions are
usually easily recognisable.
3. Amputation of the cervix during Manchester repair.
4. Congenital incontinence, fortunately rare, however,
this has been seen by the author on two occasions. On
both these occasions the patient had no previous history
of dilation or curettage or previous pregnancy or mis-
carriage. Both patients had routine inspections of
the cervix on their first visit and they were classi-
fied as normal. However, both on routine ante-natal
visits, Mrs. S.H. at 2, weeks and Mrs. E.P. at 26 weeks,
complained of a sensation that everything was "falling
out" and indeed on speculum examination this was found
to be the case.
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1. nlstory - A history of recurrent abortion between the
14th and 28th week of pregnancy. These abortions must
commence with rupture of the membranes, this the patient
may recall being preceded by a dragging backache or
lower abdominal discomfort.
Expulsion of the foetus follows, at varying
intervals, the rupture of the membranes.
This history differs from the conventional mis-
carriage where bleeding is the first symptom, or pre.-
ature labour When regular contractions herald the onset
of labour.
2. Presenting Symptoms during PregnancY:
The patient may complain of -
(a) Vaginal discharge, due to the discharge of
the operculum as the cervix dilates.
(b) Lower abdominal discomfort, or a continuous
dragging baekache. These should arouse
suspicion during the middle trimester and
the cervix should be examined.
(c) A lump in the vagina.
If a patient complains of these symptoms the
cervix should be inspected.
3. Routine inspection of the cervix at weekly intervals of
all patients With a history suggestive of an incompet-
ent cervix.
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In the Non-pregPflpt State the Diagnosis may be made by -
1. Placing a Uterine Packing Forcep in the patulous cervic-
al canal. On opening the rorcep it is possible to
estimate the increased diameter or the cervical canal.
Normally, it is Virtually impossible to open the rorceps
in the endocervix.
2. A No.8 Hegar Dilator may be passed without resistance.
(No.~ maybe passed in a normal cervix).
3. Hysterogram may show the outline or the canal to be
uniformly widened like a sleeve, instead of the usual
fir tree appearance. However, this is by no means a
reliable method of diagnosing incompetence of the in-
ternal os. Variation in angulation and in injection
pressure of the contrast medium and the normal cyclic
changes make interpretation of the X-Rays difficult.
If Radiological methods are used, it should be
done preferably at the end of the cycle during the pro-
gesterone phase, when the Width of the internal os is
smallest and the situation resembles that during pregnancy.
Bergman and Svennerud (1957) have described a
technique, whereby a No.16 Foley catheter is passed into
the uterine cavity, the rubber balloon at its tip is
filled with 1 ml. of sterile saline and the other end 1s
attached to a spring balance.
is applied, note being made of
Slowly increasing traction
the pull reqUired to draw
-83-
the catheter with the balloon through the cervix. The
degree of pull is taken as a measure of the competence
of the internal os and its sphincter.
It was found that there was no difference be-
tween the results obtained in nulliparas, primiparas and
multiparas. This indicates that the width of the internal
os does not increase with the number of pregnancies; in
other words, normally the internal os recovers its origin-
al width after delivery.
When this test was carried out during the
secretory phase of the menstrual cycle, the pull required
was found to be less than 600 gms. in patients on whom
they subsequently operated for incompetent cervix.
Although it may seem that the diagnosis in
these people is easy to establish, one often wonders on
the state of cervical competence when inspecting the
cervix of multiparous patients seen during pregnancy.
Many patients have a dilated cervix to about
1 em. at first visit and if observed at each visit in the
second trimester very little change takes place in its
appearance and the patient goes through to term. Indeed
there is still a good deal of work to be done on the re-
cognition of cervical competence.
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The Incidence of Incompetent Cervix in a Group
of Recurrent Aborters is shown in Table XXV.
Amongst 253 Primary Aborters the incidence was
5% ranging from 1.5% in those women who had two abortions
to 10% in the group who had four successive abortions. In
the Secondary Aborter Group the overall incidence was 20%
but ranging from 16% in those who had 2 abortions to 47%
in those who had 4 abortions o
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Table Showing Incidence of Incompetent Cervical Os
Primary Recurrent Aborters Secondary Recurrent Aborters
No. of No. of Incompet- % No. of Incompet- %
'Miscarriage 'Patients ant Os Incidenoe Patients' ant Oe IncidencE
2 1.32 2 1.51 69 11 15.94
.3 68 5 7 •.35 33 6 IB.18
4 30 3 10 15 7 46.66
5 12 1 8.35 5 1 20
6 11 1 - 9
Total
Incidence 253 12 5% 122 . 25 20%
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Treatment I
Various methods of treatment of incompetent
cervix have been described, the majority are variations
in surgical approach, an earlier method of deep cauteriz-
ation has now been abandoned. In this clinie is was done
on twelve occasions, in only one did the succeeding preg-
nancy go to term, four miscarried in the second trimester,
the other five did not subsequently become pregnant.
Apparently there is a danger of the cervical glands being
destroyed causing sterility.
Operative procedures for cure of cervical in-
competence may be performed before pregnancy or corrective
measures taken during pregnancy. It is the latter course
that has been most frequently undertaken by the author;
principally because of fear of causing subsequent in-
fertility by damage to cervix during trachelorrhaphy,
this fear may be quite groundless; moreover many patients
are not seen until they are pregnant and the history is
given of second trimester miscarriages of a type caused
by an incompetent cervix.
McDonald (1957) published a series of 70 cases
on whom he performed ligation of the cervix for inevitable
miscarriage. All cases in his series presented with dila-
tation of the cervix and bulging of the forewaters during
the second trimester and all, with one exeeption, had one
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or more previous miscarriage.
In my own personal series in only eight cases
have I sutured the cervix during the seeond trimester
after a bag of forewaters through a partially dilated
eervix. My personal view is that if one awaits the
dilatation of the cervix it is certainly allowing the
stable door to open and not being in a position to close
it before the elapse of some considerable time. Indeed
there is nothing more alarming than to find a bag of
forewaters presenting when you are working in your priv-
ate consulting rooms some distance from the hospital.
Also if one awaits the bulging or a bag of forewaters
there is the risk of the membranes rupturing during their
reduction, it is also difficult to keep the membranes re-
duced whilst inserting 'the suture.
In six of the eight ~atients it was possible to
reduce the bag of forewaters and suture the cervix.
Three of these six patients went on to term, in the other
three the membranes later ruptured and miscarriage follow-
ed, so that only 36% of this small series went to term.
It was felt advantageous to suture the cervix
at l~ weeks in patients suffering an incompetent os; in-
deed two patients miscarried early in the fourteenth week
both on the day before they were due for admission to
hospital, so that my own routine has changed to suture
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of the cervix at the twelfth week in these people with a
history and signs of incompetent cervix.
The purse string suture as advocated by McDonald
was used until one year ago by the author, since then a
modified Shirodkar technique has been used. This change
was made because of damage suffered to the cervix on four
occasions when the purse string suture cut out. These
patients have been left with a large hole in the posterior
lip of the cervix. Two of these women have subsequently
been carried to term using the Shirodkar technique.
1. Purse String M~. Under a Pentothal, gas, oxygen,
flaxedil anaesthetic, the patient is placed in the
lithotomy position. The vulva is prepared with iodine
or surgical dettol, the bladder emptied and a Sims
speculum introduced into the vagina. The vagina is
then painted with iodine, care being taken not to
rupture the bag of presenting forewaters.
The cervix is grasped with Allis forceps or Sponge
Holding forceps, the bag of forewaters is reduced by
careful pressure with a dry swab on a sponge holder.
A purse string suture of No.4 Merselyne on a Mayo
needle is inserted around the exo-cervix as high as
possible to approximate the internal os. This 1s at
the junction of the rugose vagina and smooth cervix,
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four or five bites are made. A piece of Polythene tube
is threaded over the needle to cover the areas of cervix
where the suture lies on the external surface, to pre-
vent the stitch cutting the cervix. The stitch is
pulled tight enough to close the internal os, a finger
is placed in the cervical canal whilst tension is
applied to the suture will feel the os closing.
2. S • In the modified Shirodkar tech-
nique used, the preliminaries are the same as the above.
The cervix is grasped with tenaculum, the anterior
vaginal wall is grasped in two places in the midline.
A vertical incision is made in the anterior wall of
the vagina extending over the upper portion of the base
of the bladder and on to the cervix. The vaginal epi-
thelium is then stripped from the bladder and cervix.
The bladder is then pushed off the cervix and at the
site approximating the internal as an aneurysm needle
carrying dacron tape is passed through the sub~tance
of the cervix commencing to one side of the midline
and brought out to the same sagittal plane posterior-
ly, the vaginal skin is cut over the point of the
needle. A short distance to the opposite side on the
posterior aspect of the cervix the aneurysm needle is
introduced into the substance of the cervix and brought
out anteriorly in the same sagittal plane, the other
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end of the thread is then passed through the needle
and the needle removed. The thread is then tied.
The incision in the vaginal wall is then closed with
interrupted sutures of 2 chromic catgut.
This technique has been used over the past
eighteen months.
It has been my practice to remove the suture at
the 38th week and allow the patient to come into labour
spontaneously. Techniques have been described by Barter
et al (1958) where the suture is left in place and the
baby delivered by Caesarean section.
However, one must decide which operation carries
the greater risk, repeated Caesarean sections or repeated
cervical sutures. One death has been recorded by Dunn et
al (1959) from sepsis following rupture of the membranes
three days after cervical ligation. Cervical ligation
carries no risk of paralytic ileus or peritoneal adhes-
ions with subsequent intestinal obstructions which may
occur after Caesarean section.
Three patients in the author's series have been
successfully carried through two pregnancies with repeat
cervical sutures.
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~fter Care.
Patients are kept in bed from 3 to 7 days,
depending on the amount of handling of the cervix and
whether a bag of membranes had to be reduced.
The patient is given Omnopon gr. 1/3 4th hourly
for 24 hours.
A catheter is left inserted for 3 days.
The patient is given a light diet and the bowels
allowed to move normally but no purgatives are given until
the 4th night when cascara and paraffin are given if neces-
sary.
Should regular contractions ensue, which fail
to cease after the administration of 200 mgm. of Pethidine,
the suture is removed.
I feel that success is unlikely if this occurs
and it is better to remove the suture than allow the cervix
to be damaged.
Infection has not been a problem and, in fact,
only in one patient did infection follow miscarriage and
in this patient the placenta remained in situ for some
days before the infection manifested.
The patient was seen every 2 weeks and the cervix
inspected.
The suture is removed at 38 weeks or earlier if
labour becomes established, the patient is instructed to
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report to the hospital should any symptoms of labour occur.
The labour in these patients is usually short.
~~
There can be obvious criticism of treating
patients during pregnancy for an incompetent cervix when
their diagnosis is made only on the past obstetric history
and appearance of the cervix. The condition of cervical
incompetence manifests itself in only a small group of
patients.
Unfortunately many of these patients do not re-
alise that they may be treated for their recurrent abor-
tions and embark on another pregnancy with the hope of
better luck next time, and perhaps an encouraging pat on
the back from their medical attendant.
Suture of the cervix is not a panacea for all
second trimester miscarriages. In the absence of no sure
and safe method of diagnosing an incompetent cervix during
pregnancy, it is perhaps worthwhile to engage in prophy-
lactic suture of the cervix.
I feel that in some of the patients where the
suture has cut through the cervix, increased intra-uterine
tension is a factor and suture of the cervix during preg-
nancy will only traumatise the cervix. Until we find some
method of diagnosing these people, I think that the risk
of subjecting all this group with recurrent second trim-
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ester miscarriages, except those who have a known bi-
cornuate uterus or submucous fibroid, to suture of the
cervix is worthwhile. Of the failures in this series
no case of bicornuate uterus or submucous fibroid had
been diagnosed after miscarriage.
It is my view that better results will be ob-
tained by suturing the incompetent cervix about the
twelfth week before actual herniation of the membranes
occurs.
I have had little experience with the operation
described by Lash where the defect in the cervix is cor-
rected before pregnancy or that of Shirodkar using either
Homologous or preserved fascia as a purse string during
pregnancy.
I think that the great disadvantage with the
fascia technique is that the patients have to be subject-
ed to a Caesarean seetion at term.
The method of producing scarring by deep
cauterization of the damaged cervix before pregnancy has
been abandoned.
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:table XXV:t
Patients PresentiDS with a Bulging Bag gf Forewaterp
PREVIOUS PREGNANCIES WHEN SUTURED RET·AXIN RESULTNAME (Duration in Weeks) (Weeks)
M.U. Nil. 26 Yes. 26t
E.P. 12, 14 26 38
(Living
Infant)
E.G. 30, 17, 20, 20, 20. 26 26
Membranes
pricked.
B.R. 6, 10, 18 26 30(Living
Infant)
E.H. Nil. 26
Unable to
reduce M.R.
C.H. 40 26 BabY'
M.S. 12, 20, 20 16 18
J.e. 12, 13, 12 18 18
Failure Rate 64%
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Table XXVil
Proph,y1actic Suture of Cervix
During Pregnancy
NAME PREVIOUS PRmNANCIES WHEN RELAXIN RESULT
(Duration in WAeks) SUTURED
J.Re 40, (L.C.) 18 ,39
s.w. 14, 16, 20, 22, 20 14 26
G.L. 10, 12, 24, 26, 26 14 26
M.W. 10, 1:2, 1:2, (L.C.) 14 18
E.B. 11, 16, 16, 18, 18 13 ,38
J.e. 11, 20, 24 14 ,38(C.S. P.P.)
A.W. 40, 1:2, 20, 20, 26 17 38
P.F. 20, 24. 18 40
(V.N. 12, 16, 16 15 18
(V.N. 12, 16, 16, 18 15 26
R.P. 8, 40, 40, 28. (L.C.) 20 38
M.S. 40, 40, 20 18 38
D.D. 10, 10, 4°, 20, 24 20 39(C.S. )
E.W. 40, 40, 28, 14, 12 (L.C 21 23
I.S. 16, 24, 24, 24 8 .38
Bicornuate
Uterus
I.C. 40, 20, 22, 26 12 36
R.H. 12, 16 12 39
S.H. 12, 20 12 30
Infant Diec
N.N. 40, 40, 22, 22 12 40
M.A.G. 40, 16, 20, 20 12 26
J.R. 40, 16 12 39
E.B. 26 16 :17
P.B. 12, 22, 20 16 38
P.F. 20, 24, 40 (a,.tlll:'e) 16 38
G.K. 40, 40, 32 (M.R. at 29) 16 ,38
E.Z. 40, 10, 28, 28 21 38
A. McG. 40, 40, 9, 20 18 40
H. Md. 10, 16, 4, 18 12 38
E.L. 40, 36 (M.R. at 21) 12 40
M.K. 10, 12, 12, 18 12 40
ID.scarriage flit, 2M
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Table XXVIII
Sb1rod,kar Technique
All done at 12-14 Weeks
P.J. Now 35/52 pregnant.
E.B. Repeat Suture at 28/52 Baby.
K.S. Now 36/52 pregnant.
M.S. Came into Labour at 16/52. Miscarried at 16/52.
V.C. Now 36/52 pregnant.
V.N. Now 34/52 pregnant.
S.B. Tape Suture not pulled Miscarried at 14/52.
tight enough.
M.F. Baby.
H.B. Premature Labour at 34/52. Baby.
C.H. Baby.
M.W. Now 28/52 pregnant.
Failure Rate 20%.
-97-
The results or the various methods or treatment
used by the author are set out in Tables XXVI, XXVII, XXVIII.
Table XXVI shows the results in eight patients
where suture of the cervix was performed when the cervix
was at least three centimeters dilated and a bag of fore-
waters presenting. In five of the eight patients a living
infant did not result, this is a railure rate or 64%.
Table XXVII shows the results in 30 patients who
had "prophylactic" suture or the cervix performed before
a bag of forewaters presented. In all these patients a
purse string suture of the type described by McDonald
(1957) was used. Seven patients in this series did not
produce a viable infant - a failure rate of 24%.
Table XXVIII shows the results of prophylactic
suture of the cervix in eleven patients at the twelfth to
fourteenth week of pregnancy using a modified Shirodkar
technique. Two or these patients failed to reach viabil-
ity - a failure rate of 20%.
In the case of Mrs. S.B. the dacron tape suture
was not pulled together tightly enough, as she miscarried
with the suture still in place, i.e. os still incompetent.
In the case of Mrs. M.S. the cervix was damaged by the
suture cutting through the posterior lip.
From these figures it is evident that if one
awaits dilatation of the cervix before instituting treat-
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ment, a high failure rate will result. McDonald (1957)
in his series of 70 patients had a 57% failure rate.
Theoretically suture of the cervix by the
Shirodkar technique should give better results than
McDonald's purse string method as in the former method
the suture is placed nearer the site of the internal os.
However, in the author's series, the failure rates of
these two methods were 20% and 24% respectively, this
could be due to the fact that in using dacron tape as
has been used in the modified Shirodkar technique, it
was not realised until recently the amount of tension
required to close the internal os.
If these two techniques give comparable results
then the simple purse string suture is the method of
choice, as it is technically simple, there is less blood
loss and there is less risk of trauma to the bladder.
~.
1. Incompetency of the cervix is a factor in the produc-
tion of a limited number of late abortions or premature
labour, it is more common in Secondary Aborters 20%,
compared with 5% in Primary Aborters.
2. The patient's history of previous second trimester mis-
carriages suggest the possibility of cervical incompet-
ence.
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3. Sudden loss of the amniotic fluid in the middle trimester
of pregnancy without antecedent painful contractions and
followed by rather immediate loss of the products of
conception, are the most striking features of this con-
dition.
4. Purse string suture of braided Merselyne is used during
pregnancy, or a modified Shirodkar technique using
dacron tape or braided Merselyne. Best results are
obtained if a prophylactic suture 1s used before the
cervix actually dilates.
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Ibe Thyro:l.S Gland
The role of the thyroid gland in abortion is not
well defined. Delfs & Jones (1956) noted the presence of
thyroid deficiency in 72% of a group of ~3 women With three
or more recurrent miscarriages. Javert (1956) found that
more than half of his patients with repeated abortion had
a B.M.R. of minus value, often as low as minus 25 to minus
30 per cent. Bender (1955) writing in British Obstetric
Practice states "hypothyroidism as a factor in the aet-
iology of abortion, partiCUlarly of the habitual variety,
is accorded much greater importance in the United States
than in this country".
The frequent association of a moderately low
metabolic rate, such as minus 10, With sri increased ten-
dency to abortion Was stressed by Litzenberg and Casey
(1929) •
The patients in this series reported did not
have investigations of thyroid function as a routine,
only if they exhibited symptoms or signs of an abnormal
thyroid state. The investigations of thyroid function
that were used, when it was thought that the thyroid
function was disturbed,were the Basal Metabolic Rate
and Serum Cholesterol Estimations. Unfortunately estim-
ations of Protein Bound Iodine and Radio-active Iodine
Uptake were not carried out.
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Ervin Kaplan (19,9) discussing the Basal Meta-
bolic Rate as a test of thyroid activity states that
negative values, while not always associated with hypo-
thyroidism, will often be so correlated since Virtually
all error in the determination produces results compat-
ible With an elevated B.M.R.
Hoffman (19,4) states that normal individuals
under truly basal conditions (physical and mental rest
obtained by lying on a comfortable couch for at least 30
minutes, the last meal haVing been taken at least fifteen
hours previously) have B.M.R. values ranging from minus
10 to plus 10 per cent. Values above plus 15% or below
minus 1,% are generally regarded as abnormal.
It has been established that thyroid hormone is
essential to the development of normal germ cells as well
as to the maintenance of a growing embryo.
If the thyroid gland fails to meet the increased
demands made on it by pregnancy, abortion may result.
This should be indicated by lowering of the basal meta-
bolic rate and enlargement of the thyroid gland - a sign-
post of work hypertrophy.
Unfortunately only a small proportion of women
in this series recorded by the author were tested for
thyroid function; these people, either from history or
physical examination, were suspected of haVing an abnormal
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thyroid state. However, we do have a somewhat comparable
series of women, as the same investigators saw and order-
ed thyroid investigations on a group of patients suffer-
ing from infertility if there was any evidence to suspect
an abnormal thyroid state, so that we may compare the
investigations of thyroid function in the Recurrent
Aborter Group and in the Sterility Group.
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Table XXU
the Tbyro1si S1;ato (B,M.~, J in Recurrent Aborter Group
1 Two Prlma17
Recurrent
Abortions
(132 patients)
Three Primary
Recurrent
Abortions
(68 patients)
Four or more
Recurrent
Prima17
Abortions
(53 patients)
Secondary
Recurrent
Aborters
2 Misoarriages
(69 patients)
Seeonda17
Aborters
3 or More
Miscarriages
(53 patients)
187 Primary
Sterility
Patients
Secondary
Controls
. Above o to 15 o to-l0 -10 to-15 -15 to-20 Less
1'1 thAn-20'l
2 1 10 3 1 4
3 7'1-
2 2 5 2 2 5
10 3'1-
-
1 3 2 .3
-
5 9%
1 5 3 1
-
2
.3
.
-
.3 4
-
1 2
5 6'1-
-
1
-
1 2
-
1 0'1-
1
- - -
1
-
0 9%
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or the Primary Recurrent Aborter Group 1,
patients were round to have a B.M.R. or less than minus
1,%, an incidence or 6% and rour, 1.,% were round to have
a B.M.R. or more than plus 1,%.
In the Secondary Aborter Group , patients or
4.4% had a B.M.R. or less than minus 1,% and one patient
had a B.M.R. or more than plus 1,%.
The detected incidence or an abnormal B.M.R.
in 299 patients surrering rrom sterility. Three patients
had a B.M.R. or less than minus 1,% making adetected
incidence or 1% and one patient had a B.M.R. of more than
plus 1,% making a detected incidence of 0.3%.
It is unrortunate that not all women had their
thyroid state determined and again that the only tests
or thyroid function that were carried out were the de-
termination of Basal Metabolic Rate by the Haldane Gas
analysis Method and Serum Cholesterol estimations. Only
the B.M.R's are compared in this paper as it is generally
regarded as a more reliable estimate or the thyroid state
than the serum cholesterol levels.
As both groups or women, that is, recurrent
aborters and women SUffering from sterility, were examin-
ed by the same observers, it is possible to compare the
results or these determinations.
Women surfering rrom infertility should either
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reflect the state of thyroid function of women in general
or show an increased incidence of abnormal thyroid state
if hypothyroidism is a cause of infertility as claimed by
many authorities. Presuming that they reflect the thyroid
state of the female population of child bearing women,
then there is an increased incidence of hypothyroidism
amongst Recurrent Aborters. Hypothyroidism is increased
five fold amongst this group.
It is interesting to observe the fate of their
subsequent pregnancy in these patients with hypothyroid-
ism. All patients with a B.M.R. of less than minus 1,%
received treatment with dried thyroid compound. Un-
fortunately there is no record of them having repeat
B.M.R. determinations before pregnancy to see if the
dosage given was adequate. Of the nine Primary Recurrent
Aborters who became pregnant whilst under treatment, five
or ,,% miscarried in their next pregnancy. There were
three pregnancies in amongst the Secondary Recurrent
Aborters suffering from hypothyroidism, one of whom mis-
carried, a rate of 33%. An overall rate of six mis-
carriages in twelve pregnancies or a ,0% miscarriage
rate. Three sterility patients suffering from hypo-
thyroidism beeame pregnant and all three went to term,
all were receiving treatment for hypothyroidism.
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The high incidence of miscarriage following
treatment for hypothyroidism in recurrent aborters could
mean either that the dosage of dried thyroid extract was
either insufficient or that the hypothyroid state was not
the real cause of the recurrent abortions.
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General Systemic Diseases
Under this heading consideration will be given
to Syphilis, Chronic Nephritis, Cardiac Disease, Hyper-
tension and Diabetes.
~. Cross as late as 1946 reported that all patients
treated at the Rotunda Hospital, Dublin, giving a history
of repeated abortions were given a rull course of anti-
syphilitic treatment with organic arsenicals or ltBisoxyl".
This was given no matter whether the Wasserman reaction
was positive or negative. He reports a series of 54
patients with a history of recurrent abortion and after
antisyphilitic treatment these 74 patients produced from
fifty four pregnancies, 49 live babies - a salvage rate
of about 90.7%. However, he does mention that these
patients were seen at weekly intervals and also given
Vitamin E one tablet twice daily, one calcium tablet
thrice daily with milk and iodised table salt instead of
ordinary salt. Of all these factors the weekly visits
and thus gaining the patients' confidence is much more
likely than the antisyphilitic treatment to have pro-
duced such good results.
In the patients reported by the author only
one in the entire group had a positive Wasserman reaction
and this patient had previously received antisyphilitic
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treatment. This patient had two previous primary abortions.
Another patient with a history of three previous primary
abortions gave a history of previous treatment for syphilis,
her Wasserman reaction at the time of investigation was
negative.
Renal Disease: No patient in the Habitual Aborter Group
showed evidence of even moderate impairment of renal
function.
Carq1ac Disease: No patient suffered from cardiac dis-
ease severe enough to impede exercise tolerance. Several
patients gave a history of previous Rheumatic fever but
none of these showed impair~ent of exercise tolerance.
Hypertens1Qn: There were two patients with hypertension.
One primary aborter with three miscarriages had a blood
pressure of 170/90 mm. One secondary aborter with a
history of four miscarriages had a blood pressure of
180/100 mm. Both of these patients had satisfactory renal
function as shown by Intravenous Pyelogram and Urea Con-
centration tests.
~abetes:
diabetes.
No patient in this series suffered from
In conclusion it would seem that contrary to
what has been taught in the past, Whitehouse (1929),
general systemic diseases play little or no part in the
aetiology of recurrent abortion.
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PsychQsomatic Aspects g£ AbQrt1Qn
Mann (1957) and (1959) emphasises the emQtional
determinants in the aetiology o£ recurrent abortion. Mann
round a high incidence of cervical relaxation amongst women
with a backgrQund Qf emotional instability. Rawlings &
Krieger (1958) found that sudden £alls in pregnandiol ex-
cretiQn may be associated with emotional disturbance.
Javert (1956) emphasises the emotional aspects Qf abortion.
It would seem that these factors are of undoubted
importance in the aetiQlogy of recurrent abortion. It is
dif£icult, however, tQ place them in their true perspective
amongst the aetiological causes o£ recurrent abortion.
In any programme of therapy for patients su££er-
ing from recurrent abortion it is o£ undoubted importance
to gain the patient's confidence and co-operation. With-
out the confidence and co-operation of the patient any
line of treatment is likely to rail. We must also instill
the patient with con£idence in hersel£. Orten patients
remark when they are midway through pregnancy a£ter a
series of abortions that they will now commence to prepare
a layette, when questioned on this they say that because
of their previous failures they have not thought that they
would really succeed in this pregnancy.
In all 1nvestigationsof recurrent abortion and
the management Q£ pregnancy in these women it 1s imperative
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to see them frequently and thus gain their confidence.
It is preferable to see them before pregnancy and thus
build up their confidence before the next pregnancy is
begun. During pregnancy weekly visits during the first
four months and then two weekly visits will do much to
impress the patient that her medical attendant really
cares about the eventual outcome of pregnancy. To tell
such a patient to come back in four weeks implies that
you do not really care what happens in the meantime.
These patients must also be encouraged to ring their
medical attendant if they are worried about any unusual
symptoms.
As has been said earlier in this chapter, the
relegation of emotional factors in their true perspect-
ive in recurrent abortion is an extremely difficult
problem and one Which requires a good deal of investig-
ation in the future.
-111-
~
This survey has not taken into aceount the
dietary standards of the patients included. Ebbs et
al (19~1) observed an increased incidence of abortion
in patients having poor diets. Javert & Stander (19~2)
showed there was an increased incidence of abortion
when patients had deficiency of Vitamins C or K, they
stated that 200 mgm. of Vitamin C were needed daily.
Javert (1957) stated that clinical scurvy as showing
gums, easy bruising, frequent nose bleeds and a prev-
ious history ot menorrhagia was found in about one third
of his patient••
Williams and Fralin (19~2) stated that only
2 per cent ot women partake of an adequate diet in preg-
nancy and 57 per cent were on poor diets. They observed
vitamin deficiency in 50 per cent and mineral deficiency
in 33 per cent.
Although many of the patients who were investig-
ated at this clinic had unsuccessful pregnancies at other
hospitals, the majority had been treated at this hospital
for their pregnancies which ended in abortion. These
people have been investigated at this hospital in the
period 1950 to 1959, so that most would have received
treatment since the introduction ot diet education which
was begun in 1948. Since this period patients register-
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ing at the ante-natal clinic of the hospital have been
instructed in the importance of a high protein, high
vitamin, low salt and low calorie diet during pregnancy.
Patients are given diet charts and also slogans, such as
"Lay down the bread knife and take up the carving knife".
The importance of frUit, particularly oranges, was em-
phasised. The results of this dietary campaign on the
incidence of toxaemia of pregnancy amongst the booked
patients has been described by Hamlin (1952, 1953),
Corden (1954) and Stevenson (1952). Until 1958, owing
to a shortage of obstetric beds in Sydney, it was essen-
tial that patients visited the hospital for commencement
of ante-natal care when they had amenorrhoea of 2 to 3
weeks duration, it would seem fair to assume that most
of the patients concerned had a good dietary standard
with certainly nothing like the incidence of scurvy as
found by Javert.
It would seem reasonable to regard dietary
standard not of great importance in the aetiology of
recurrent abortion in Australia.
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Social StAtus
Until 1958 there was no "means test" or bar to
patients from higher income groups enrolling at the
public clinics of The Women's Hospital, Sydney. Indeed
many patients suffering from reourrent abortions were
sent by their private doctors to the clinio for investig-
ation and management of subsequent pregnancy. It would
be fair to assume that the patients concerned were of
the middle and lower income groups of the community.
In the ten year period considered, Australia has enjoyed
a period of prosperity and advancement with an unemploy-
ment incidenoe unprecedented in its history of less than
2% of the work foroe during the whole period.
Again the people considered in this study have
the minimum of family commitments and as they are a
voluntary group, if for any reason they could not have
afforded to have a family then they would not have sub-
mitted themselves for investigation and treatment.
From these faots it would seem that whilst the
patients concerned in this study are from the middle and
lower income groups they were far from being indigent
and were enjoying a standard of living that by world
standards is very good. It would seem that social status
is not an important factor in the aetiology of reourrent
abortion.
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Blood Groups in Aborti~
Studies o~ the relation between blood groups
and abortion may be divided into three main classes,
(1) those concerned with the study o~ the Rh. group o~
the mother and her baby, (2) those considering the pos-
sibility o~ incompatibility o~ the A. B 0 Groups o~ the
mother and baby, (3) those concerning the incidence o~
blood groups amongst a~~ected individuals.
Although ~or some years a~ter its discovery
the Rh. ~actor was classi~led as a cause o~ abortion,
Javert as early as 1942 stated that early abortion should
not be attributed to iso-immunization. Linton-Snaith
(1947) stated that the Rh. ~actor had no place in the
aetiology o~ habitual abortion. Wall and Hertig (1948)
~ound two women with anti-Rho agglutinins in their series
o~ 100 recurrent aborters.
In this series o~ 375 women su~~ering ~rom re-
current abortion, only one woman had anti-Rho agglutinins.
Mrs. M.K. was a secondary aborter having had one ~ll
term child ~ollowed by three successive miscarriages.
This would substantiate the claim of earlier
workers that the Rh. ~actor played no part in the caus-
ation o~ early abortion. It is possible that anti-Rho
incompatibility could cause death o~ the foetus during
the second trimester and it may account ~or a slightly
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higher incidence or abortion than shown by these rigures.
However, all Rh. negative women in the series were tested
ror anti-Rho agglutinins and only one, cited above, showed
the presence or agglutinins.
Studies on the relation between the blood groups
or the mother and roetus were begun in 1905, when Dienst
rirst showed the immunizing errect or roetal cells contain-
ing the A or B antigen on a mother who lacked that antigen.
Despite the diversion or attention to the Rh. blood groups,
work on this aspect or ABO groups has continued at inter-
vals since the time or Dienst's announcement.
When A or B substances are present in the roetus
but not in the mother, the pregnancy is referred to as
r1heterospeciric". However, it 1s now accepted that the
foetus in utero is incapable of rorming antibodies and
the possibility or incompatibility between the red cells
or the mother and the plasma.can therefore be ignored.
When the red cells of the foetus contain any antigen
(derived from the father) which is roreign to the mother,
various interactions between the maternal tissues and
this antigen may take place. Dienst (1905) first dis-
covered that, after delivery, there might be a rise in
the mother's anti A or anti B iso-agglutinin titre if the
infant belonged to group A or group B.
Jonsson (1936) studied the sera of women for
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haemolysins. He examined the sera of '94 group 0 mothers,
three to six weeks after parturition. 14., per cent of
the sera haemolysed either A or B cells or both. By con-
trast, in a series of 636 group 0 men, he found iso-
haemolysins in only 3., per cent. The relationship of
the iso-haemolysins to a previous heterospecific preg-
nancy was strikingly shown when the infant's blood group
was taken into consideration. Thus in the mothers with
o children the incidence of haemolysins was 7.1 per cent;
in those with B children it was 20.8 per cent and in those
with A children 28.1 per cent.
Smith (194,) found that infants who failed to
stimulate their mothers iso-agglutinins were non-secretors
of the A and B substances. He found a rise in iso-
agglutinin titre in 40 out of 46 cases and in all these
4o, the infant secreted either A or B substance in the
saliva. Smith frequently noted a rise in the titre of
anti A or anti B during the last month of pregnancy.
So that if the ABO factor was to cause re-
current abortion the foetus would have to inherit from
the father an A, B or AB antigen which the mother lacked
and this antigen present in the foetus but not the mother
must gain entrance to the maternal circulation to stimu-
late the production of antibodies.
McNeil et al (1954) in a study of ABO group-
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ings of 404 random matings eoneluded that incompatible
ABO groupings were a cause of spontaneous abortion.
Unfortunately not all patients in the series
had record of ABO group and a smaller number of their
husbands had been grouped. The following tables show
the results of the marriages where the blood groups of
both partners are known. There were 135 unions who had
Primary reeurrent abortion and 47 unions with Secondary
recurrent abortion.
Tables XXX and XXXI show t.hat. 1n both the
Primary and Secondary Recurrent Aborters there is no
significant increase in the actual misearriage rate to
the expected incidence of miscarriage in the union of
Group 0 women with men carrying to A, B antigen as cal-
culated by the CHI square method. This would indicate
that ABO incompatibility plays no part in the aet-
iology of recurrent abortion.
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Table XXX
~ .!lNsp' in p..nMrr Regurrent Abortion 035 Marriages).
Wife
H
u
,
b
a
n
d
A. B AB 0
A 22 4 .3 18
B 5 1 1 .3
lAB - - - -
0 36 5 4 .3.3
47
10
o
78
6.3 10 8 54 135
=
=
27 30 '11
.36 42 78
6.3 72 135
x 2 = (27.42 - 30•.16)2
57.78 • 6.3.72
= (Ull _ 10$»2
20,167,056
2916 x 13g20,167,of
393.660
20,167,056
= 0.0195200
With Band AB Pooled
135
1.15
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TAbki XXX (Contd.)
22 7 1. 47 it := .0212'766
2 3 10
..1 ::: .100000o10
36 33 7.
...l := .01282057.
63 18 54 135
10..:l!!nfrl4
2.500000
16.Pl2368
2.9 ..413242
.466frl7
.400000
2.481014
.137834
1.007584
.900000
2
x := 1.023840 for 4 degrees of freedom.
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Table XXXI
Table Showing the Blood Group Distribution of Unions
Resulting in Two or More Secondary Abortions (47 Marriages)
Fl!MALE GROUP
M
A
L
E
B
L
o
o
D
G
R
o
U
p
A B AB 0
A 9 1
-
6
B 5 - - 2
~ - - - -
0 11 :2 :2 9
16
7
By the CHi Square Formula
47
2
x = 3.35
with 9 degrees of freedom
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TMJ.e Showinc 'leha mood ldroup Di$tribution of all Union.
Primary & Secondary Resulting in Two or More Recurrent Abortions
FEMALE
M
A
L
E
A B AS 0
A 31 5 3 24
B 10 1 1 .3
~ - - - -
0 47 7 6 42
Fem,'. Male
0 :x: A
- 24-
0 x B
- .3
0 x AS - 0
0 x 0
- 42
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!IJ?,le XXIIt:t
ABO Groupipgs in 135 Ms:tings (Pri!!I!rY Recurrent Aborter!)
Blood Group Ms:ting.
Number or Pairs
Female Mal.
0 X 0 33
A X 0 36
B X 0 5
-
AB X 0 4
0 X A 18
A X A 22
B X A 4
AB X A 3
0 X B 3
A I B 5
B I B 1
AB X B 1
0 X AB
-
A I AB
-
B X AB
-
AB X AB
-
Total. 135
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TabJ.e ID;III (Can'td.)
Significance of 1ncompatib1e ABO Ma:tings in Re1ation to
M!!!!.17 Recurrent Abortion
mood Group MatiDgs
Number of Pairs
FemaJ.e MaJ._
C1&88 16 lncODll>atible MatinJ!'8
0 X A 18
0 I B
..3
0 I AB
---
B X A 4
A I B ;
A I AB
-
B I AB
-
Total. 30
,C1&88 II. Compatible Matings
0 X 0 33
A X A 22
B X B 1
AB X AB
-
A X 0 ,36
B :I 0 2
AB I D 4
AB X A 3
AB X B 1
Total. 105
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Table lXllV
ABO Gr9up~ngs in 47 Mating& (Sec0ndm Recurrent Aborters~
Blood Group Mating. Number of Pair.
Female Male
0 X 0 9
A X 0 11
B X 0 2
AB X 0 2
0 X A 6.
J. X J. 9
B X A 1
AB X A
-
0 X B 2
A X B 5
B X B
-
AB X B
-
0 X AB
-
A X AB
-
B X AB
-
AB X AB
-
Total 47
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Tabl' XXXIV (Contd.)
Significance of Incompatible ABO Matings in Relation to
_______Se=copdar;r Recurrent Abortion
Blood Group Matings
Number of Pairs
Female MaJ.e
C1us I. IncoJllD&t1ble V.. H ......
0 X J. 6
0 X B 2
0 X J.B
-
B X J. 1
A X B 5
J. X J.B
-
B X J.B
-
Total 14
Clas8 II. CO!!?atibl. Matinel
0 X 0 9
A X J. 9
B X B
-
AB X AB
-
J. X 0 11
B X 0 2
AB X 0 2
J.B X A
-
AB X B
-
Total 33
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Finally let us consider now the Blood Group of
women afflicted by recurrent miscarriages, to see if mis-
carriage is more frequent in women in any particular blood
group.
183 Primary Recurrent Aborters had been grouped
and the grouping distribution was as in Table XXXV.
:fable XXXV.
Blood Groups of 183 Women Sllffering {'-:Om PrimaIX Recurrent Abortion
Rh. Positive
Rh. Negative
Total. 183
%Incidence
Group A Group B Group A B Group 0
59 14 15 65
12 3 2 13
71 17 17 78
38% 9% 9% 42%
30 of the 183 women were Rh. Negative - an incidence of 16.4%.
This corresponds with the incidence of Rh. Negative women amongst
the women attending the Ante-natal. Clinic which is 17%.
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Tgble XXXVI
.Table Showing the Incidence of Blood Groupll
Amongst 101 Secondary Recurrent Aborter,
Rh. Positive
Rh. Negative
Total Number
%Incidence
Group A Group B Group AB Group 0
33 6 4 38
7 1
-
12
40 7 4 50
39.6% 6.9% 3.9% 49.5%
Twenty of these 101 women were Rh. Negative - an incidence of 19.9%.
Tgble XXXVU
;fable Showing Control Figures of Blood Group
Incidence in 476 Female Blood Donora
Group A Group B Group AB Group 0
38.1% 1l.5% 2.3% 48.1%
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SJlmmary:
There is no evidence that the A, B, 0 or Rh.
blood groups of either parent are a cause of recurrent
miscarriage, nor is the incidence of abortion higher in
any women of any particular blood group.
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The RQle of Placental Hormones.
In the early part of this century, largely due
to the work of Mall and Meyer, pre-eminence was given to
foetal abnormalities as the cause of abortion. Over the
past twenty years hormone deficiency has been held as the
main factor in the cause of abortion and therefore most
of the work done on the aetiology of abortion has been in
this field.
Unfortunately in the series of cases reviewed
by the author, laboratory assays of hormone levels were
not undertaken. Principally because adequate laboratory
facilities were not available for the enormous amount of
work involved in the management of a large series of
patients.
Deficiency of the placental hormones have been
investigated by numerous workers, yet little is known
concerning abnormal endocrine states as a cause of
abortion.
A brief resume will be given of the hormones
produced by the placenta and their possible role in the
aetiology of recurrent abortion.
1. Chorionic GonadotroPQin.
Chorionic gonadotrophin, the anterior-pituitary-
like luteunizing substance, appears in high concentration
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in the blood and urine almost immediately after the im-
plantation of the fertilized ovum and is present in high
concentration in the blood and urine until the placenta
is delivered, when it rapidly disappears. So constant
is this association that the demonstration of high titres
of chorionic gonadotrophin has become the basis of the
commonly-accepted tests for pregnancy or for growing
chorionic -tissue. Its rate of production and excretion
rises rapidly until about the tenth week when the serum
contains 100,000 to 700,000 I.U. per litre, then a grad-
ual but steady fall takes place until the fourteenth week
of pregnancy. Thereafter, the rate of production con-
tinues at a fairly constant rate for the remainder of the
pregnancy when the serum contains 5,000 to 10,000 I.U.
per litre.
Although it is uncertain whether the hormone is
produced by the cytotrophoblast, the syncitiotrophoblast
or both, the available evidence supports the cytotropho-
blast as the site of origin.
The apparent function of the chorionic gonado-
trophin, which has been shown by Brown et al (1947) to
be luteotrophic in the human, is to stimulate the corpus
luteum of pregnancy until the placenta assumes the
function of production of progesterone.
J.S. Browne, Henry & Vennig (1937), Delfs &
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Jones (1948), showed that there is a marked fall in the
production and excretion of chorionic gonadotrophin in
most instances of inevitable abortion. This may not,
however, be the cause of abortion, as a fall in chorionic
gonadotrophin during the first trimester of pregnancy may
be the result and not the cause of degeneration of the
chorion and abortion. Although a temporary deficiency
in the secretion of chorionic gonadotrophin is not in-
compatible with pregnancy, a continuous low level of the
substance in both blood and urine indicates poor tropho-
blastie function.
It would seem that the administration of
chorionic gonadotrophin would be of value in the treat-
ment of threatened and habitual abortion. The minimUm
dosage, however, must be as shown by the studies of
Brown and Bradbury (1947) to be from 5,000 to 10,000
international units every other day; in order to stim-
ulate the corpus luteum to produce mOre progesterone.
It would seem simpler and more efficient to give proges-
terone directly.
2. Oestrogen.
It is presumed that. the increase in oestrogen
during the early weeks of pregnancy is practically en-
tirely produced by the corpus luteum. Wislocki et al
(1948) showed that the early trophoblast does produce
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some oestrogen but the placenta does not contribute
appreciably to the oestrogen production until about the
60th day and after the loOth day the slowly rising
oestrogen concentration is probably entirely of placent-
al origin. This is shown by the fact that women can be
castrated during the second and third trimester of preg-
nancy and the oestrogen and progesterone levels still
remain within normal limits, Wall and Hertig (1948).
The levels of oestrogen in the serum and urine increase
until term. During pregnancy oestrogen is probably an
essential factor in the maintenance of the decidua in a
healthy state. Its most important functions throughout
pregnancy are to increase the uterine vasculature and to
produce uterine growth to accommodate the growing embryo.
Oestrogen production can only be followed by
assay of its metabolites in the urine. Oestrogen ex-
cretion accounts for only about 10 per cent of oestrogen
production. It has been estimated, Corner (1958), that
oestrogen production rises in the first trimester from
1 mgm/day to 10 mgm/day at day 100, to 20 mgm/day by day
120 and to ~O mgm/day by day 1~0. At term, oestrogen
production averages 50 mgm/day. Corner also states that
low oestrogen production in pregnancy is extremely rare.
The exact significance of either excessive or
low oestrogen excretion in pregnancy is not understood.
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It is probable that a balance between oestrogen and pro-
gesterone is essential to the maintenance of pregnancy
but at present the exact ratio of oestrogen to progester-
one cannot be demonstrated.
Rakoff (1954) states that in patients With
.
corpus luteum or placental hormone deficiency there is
generally a deficiency in both oestrogen and progesterone,
so that rational substitution therapy should include both
hormones. The same author states that in his experience
combinations of oestrogen and progesterone have yielded
better results than either hormone alone in the treatment
of threatened abortion and the prevention of foetal loss
in habitual abortion.
Kurzrok (1946) considers the growth-stimulating
capacity of oestrogen so vital to pregnancy as to admin-
ister it throughout gestation to all habitual aborters
who show the slightest sign of genital hypoplasia.
Smith o.w. (1948), Smith & Smith (1954), state
that increased pregnandiol has been repeatedly demonstrated
following the administration of oestrogen in pregnancy.
Smith & Smith claim that the administration of stilboestrol
during pregnancy is a satisfactory prophylactic treatment
for habitual abortion, claiming a foetal salvage on this
regime as 74 per cent in a series of 81 true habitual
aborters.
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In our clinic we have not been able to re-
duplicate Smith's results in the suceessful treatment
of habitual abortion with stilboestrol alone.
3. Progesterone.
The essential role of progesterone in the
maintenance of pregnancy was first demonstrated by Allen
& Corner (1929) who maintained pregnancy to term in the
rabbit (castrated 24 hours after mating) by means of
daily injections of progesterone.
Progesterone prepares the oestrogen primed
endometrium for implantation of the fertilized ovum and
maintains the decidua of pregnancy throughout gestation
in a healthy state of activity. The corpus luteum is
the major source of progesterone until about the 90th
day when the placenta takes over production. The plac-
enta apparently begins to produce progesterone within a
few hours after implantation and may occasionally be
capable of supplying sufficient hormone to support preg-
nancy as early as the 20th day. In other cases it may
not be able to do so until the 20th week. This explains
the observation of Milinkoff (1950) and others that re-
moval of the corpus luteum or both ovaries can at times
be performed during the first month of pregnancy without
causing abortion.
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At present there is no satisfactory method for
direct measurement of progesterone production. However,
various chemical methods have been developed for the
estimation of its major metabolite sodium pregnandiol
glucuronide in the urine.
During the first ten weeks of pregnancy, the
excretion of pregnandiol in the urine is at the same level
as in the second half of the menstrual cycle. From then
on, until forty eight hours before the onset of labour,
there is a gradual increase in the excretion of preg-
nandiol.
Corner (1959) gives the levels of pregnandiol
excretion, immediately atter ovulation, in the neighbour-
hood of 2 to 5 mgm/24 hours. At the 20th day after the
last menstrual period 5 to 10 mgm/day. By the 100th day
pregnandiol excretion has risen to an average ot 15 mgm/
day. The rise continues so that by the last trimester
excretion has reached an average of 60 to 70 mgm. in 24
hours. At first, the range of values in normal pregnancy
is small but with advancing pregnancy greater variations
are observed.
By the 100th day the range of pregnandiol ex-
cretion is from 5 to 20 mgm. and in the last trimester it
may be as high as 150 mgm. or as low as 40 mgm. in 24
hours. Shearman (1958) has shown that the pattern or
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excretion differs significantly in primigravidae-multi-
gravidae.
Rawlings & Krieger (1958, 1959) have defined a
critical level for pregnandiol excretion ranging from
5 mgm. per day in the early weeks of pregnancy to 12 mgm/
day at 2<:> weeks and 40 mgm/day at term.
Individual low levels of pregnandiol excretion
have little significance but persistently low levels or
levels that fall to and remain below normal indicate that
abortion will ensue. On the other hand normal pregnand-
iol excretion, of course, does not exclude the possibility
of abortion from other causes.
It has been shown that pregnandiol excretion
accounts for an average of 20% of the total progesterone
production. It is, therefore, possible to make estimates
of actual production throughout pregnancy. Such estim-
ates can only be rough approximations, however, since
pregnandiol excretion represents a different fraction of
total progesterone production in different individuals,
varying from 7 to 30 per cent, Corner (1959). This is a
possible fault in defining a "critical level lt of preg-
nandiol excretion.
It would appear that progesterone production
increases from 10 to 25 mgm/24 hours immediately after
ovulation; from the 20th to the 80th day about 25 to 50
mgm. are produced daily. Between the 80th day and the
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l20th day 75 mgm. are produced per 24 hours, between
l20th and 140th progesterone production is in the order
of 100 mgm.
In the last trimeste~ production 1s in the
order of 300 to 350 mgm. per day but the range may be
from 130 to 2000 mgms. or more.
Apart from urinary pregnandiol values, there
are the other methods of estimation of the adequacy of
the corpus luteum during pregnancy, these are -
1) A daily recording of basal body temperature.
2) The examination of vaginal smears stained by the usual
Papanicolaou smear technique, these cells will show
progestational effect.
3) The examination of cervical mucus for the absence of
fern-pattern crystallization, shown by Zondek to be
inhibited by progesterone but produced by oestrogen.
As we did not have adequate facilities for the
estimation of serial pregnandiol estimations on a large
number of women, an attempt was made to estimate the
adequacy or otherwise of progesterone production in early
pregnancy by the patients recording their basal body
temperature.
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1be 100 Day Basl1.Body Temperatura G~aph in EarlY Pregnancy.
Van de Velde (1930) noticed that there was a re-
lation between the oscillations of basal body temperature
and the occurrence of ovulation. Israel et al (19?0)have
accurately recorded that oestrogens lower the basal body
temperature, while progesterone elevates it. Following
ovulation the production of progesterone by the corpus
oluteum elevates the basal body temperature by O.? to 1 F.
The temperature remains elevated until the occurrence of
menstruation. When a patient becomes pregnant, the temper-
ature fails to fall when menstruation would normally have
occurred. The menstrual period is missed and the level of
the temperature remains elevated at the same level as in
the luteal phase of the previous 14 days Or even rises
ohigher to a level of about 99 F. Palmer (19?9) states
that pregnancy can be diagnosed by the B.B.T. earlier than
any other method. The high level is maintained for sever-
al months, arter which it slowly drops. The progesterone
that causes the temperature elevation in the first place,
continues to be formed in increasing amounts during preg-
nancy and the reason ror this fall in the level of the
temperature during the second trimester of pregnancy 1s
not yet explained.
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~oo Day Basal Body Temperature Graph:
During the course of the investigation of the
problem of recurrent abortion, it beeame apparent that
patients who developed a good basal body temperature graph
for 80 to 100 days after the onset of pregnancy rarely
aborted, whereas those who exhibited erratic levels of
temperature often did miscarry. We decided to check this
impression by carrying out a planned programme of clinical
research.
Material an~thO~:
A series of women who were subjeet to recurrent
abortions were requested to take their temperature chart
for 100 days after conception. The results are set out
in Tables XXXVIII and XXXIX.
All temperature readings were taken per rectum
before rising, drinking or smoking in the morning. A
note was made of any event that may produce a faulty read-
ing, such as a cold or late night or an excessive imbib-
ition of alcohol.
~:
It is our impression that the post conceptional
level of the temperature for the first trimester is more
likely to be maintained at a satisfactory height if the
thermal shift prior to pregnancy was normally elevated.
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This we feel gives some indication of corpus luteum func-
tion. All patients sUffering from recurrent abortion
should have an endometrial biopsy performed and we have
tried to find correlation between the development of the
secretory phase endometrium and the type of basal body
temperature chart. However, we feel that the basal body
temperature chart is an added indication of corpus luteal
function.
No doubt it 1s quite common for women who have
unsatisfactory 100 day basal body temperature charts and
then go smoothly through pregnancy. Others will have a
perfectly normal chart only to end pregnancy With a missed
abortion in the second trimester. However, in our series
only about one third of the patients with a poor 100 day
chart succeeded in a liVing infant, whereas over 90% of
the patients with good 100 day graphs had a successful
outcome.
Although our series is small we have been im-
pressed with the number of patients with poor 100 day
charts who have lost their baby during the last trimester
or during labour from placental insufficiency. When
examined these placen~a have weighed from 10 to 16 ounces.
It is the author's opinion that the basal body
temperature chart before and during pregnancy will give
an indication of progesterone production in the first
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trimester of pregnancy. This will be discussed again in
a subsequent chapter.
TabJ,e )cxxVW
Table Showing One Hundred Day
Baaal Body Temperature Graph.!
af't!r Conception
Type of Total No. Mia- No. of Still- Live Pregnancy
Graph of Preg- carriages Ectopic. births Births Salvage
nlll.naiel!l Rate
Poor 69 32 1 1 35 50.7%
Good 9'1 11 1
-
85 fY7 .6%
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One of the most difficult factors to assess in
the aetiology of abortion 1s the role of the abnormal
foetus.
Wall and Hertig (1948) studying a series of 100
Habitual Aborters found that 43% exhibited ovular defects
comprised of (a) Pathological Ova 36%. (b) Foetal Anomal-
ies 2%. (c) Placental Anomalies 2%. Comparing these with
the incidence in 1,000 spontaneous abortions they found
Ovular Defects in 61.7% comprised of (a) Pathological Ova
48.1%. (b) Foetal Anomalies 3.2%. (c) Placental Anomal-
ies 9.6%. Mall and Meyer (1921) found an incidence of
31% foetal abnormalities in a large series of abortuses
examined, this included macerated foetuses. Javert (1956)
found Pathological changes in 34.9% of 829 ovofoetuses
examined. Hertig & Livingstone (1944) reported that the
largest single group of causes of spontaneous abortion is
that Which results in the production of blighted or path-
ological ovum, that is, one in which the embryo 1s absent
or extremely defective. They found this state in 48.9%
of 1000 abortuses examined. This classification does not
take into account the factor or factors which cause these
ova to become pathological but imply with the term "Path-
ological Ova" and "Blighted Ova" that the cause of the
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defect lies within the fertilized ovum itself and presum-
ably in its hereditary material. They also imply that the
visible defects are themselves the cause of abortion.
Neither of these assumptions is justified by the evidence.
Warkang (1947) has emphasised that the pre-natal
rubella syndrome, syphiliS or toxoplasmosis can all cause
developmental anomalies in the foetus. Recently Wilkins
et al (1958), Moncrieff (1957) have shown that intersex
may occasionally develop When a pregnant woman is treated
with progesterone compounds. All these serve to illus-
trate the action of the maternal environment on the nature
of the developing foetus.
So that the development of the foetus depends
upon the interaction of hereditary factors from both
father and mother, the environment within the uterus and
the mother's environment, including the diseases she con-
tracts and the medicants she may take during pregnancy.
It seems likely that all these factors may be
interwoven in the production of malformation. Fraser et
al (1957) were able to produce cleft palate in the off-
spring of mice injected With cortisone during pregnancy.
However, whether or not a particular embryo is born with
a cleft palate depends on the dose of cortisone, the stage
at which it is given, the foetal genotype, the maternal
genotype, maternal weight and variations, as yet un4dent-
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ified in the uterine environment. To label anyone of
these factors as the "cause" of a particular mouse's cleft
palate is obviously meaningless. This would also help to
explain why only a proportion of the offspring of mothers
who suffer from rubella during the first four months of
gestation exhibit congenital malformations.
It would seem to be established from the work
of Hertig (1944), Colvin (1950), Javert (1957), that in-
cidence of abnormalities in aborted foetuses is consider-
ably higher than in full term babies. Busge (1951) found
that the proportion of malformed children in a group of
salvaged threatened abortions was no higher than in a
group where there was no threatened abortion.
This would suggest that if the ovo-foetus is
grossly abnormal, abortion will take place in spite of
treatment. It could be that there is a causal factor
common to both malformation and abortion rather than mal-
formation causing abortion. This would explain how it is
possible for a woman to deliver a monster at term with no
history of previous threatened abortion. Indeed the over-
all figure for diagnosed congenital abnormalities in term
or premature babies at The Women's Hospital between the
years 1950 to 1955 was 3%.
Many authorities stress the role of pathological
ovo-foetus in abortion, implying the agenetic defect as the
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basis of these abortions. Book and Rayner (1955) have
reported that families ascertained through an anencephalic
child have a larger number of abortions (20 per cent) than
a control series (12 per cent). These authors conclude
from their results that anencephalic monsters are the
result of a recessive lethal gene, which usually cause
abortion but sometimes a full time baby With anencephaly.
Penrose (1957) has shown that anencephaly seems to be
genetically linked With spina bifida. Warburton and
Fraser (1958) found that there is no increased incidence
of abortions in mothers giving birth to a child with
spina bifida, they conclude that this question needs
further investigation before conclusions can be drawn.
Unfortunately 1n the series of recurrent abort-
ers discussed by the author, systematic pathological
examination has not been undertaken of the abortuses and
placentae. From the author's examination, external only,
of some hundreds of aborted foetuses, gross anatomical
abnormalities have not been a feature. The only abnorm-
alities discovered have been two foetuses with anencephaly
and one with bilateral cleft palate and hare lip.
Wall and Hertig (1948) found ovular factors
present in 43% of 100 Habitual Aborters. However, many
authorities, Smith (1948), Javert (1956) and Grant (1959)
using various methods of treatment have reported success-
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ful outcome of pregnancy in 70-80% of Habitual Aborters
1n large series of women. If Wall and Hertig's figure
and that of many others is accepted, the highest incidence
of living infants possible would be 57%.
It is the author's opinion that abnormal ova and
foetal abnormalities are not as important as was formerly
thought in the aetiology of recurrent abortion. It has
been shown conclusively that many factors may cause ab-
normal foetal development and it is difficult to imagine
how a foetal abnormality such as, anencephaly, hydrocephaly,
cleft palate, tracheo-oesophageal fistula, could cause
first and second trimester abortions.
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Summary of the Aetiology of Recurrent Abor~1Qn.
From the study of some three hundred and seventy
five women who had two or more miscarriages before under-
going investigation some interesting facts present. These
will be summarised below.
The age of the parents does not appear to play
any significant role. The mode age range of the married
partners investigated for repeated abortion was the same
as that for parents in Australia, viz. 25 to 29 years.
MslJ,e Factor:
From the general methods of investigation of
the male sperm - volume, sperm count per cc., percentage
of abnormal forms, motility, there is no significant
difference in the sperm counts of men whose wives have
recurrent abortions.
Biochemical investigation of semen as shown by
recent investigation may produce new evidence of signifi-
cance.
Uterine Factors:
Of the various uterine factors, congenital
developmental abnormalities would appear to be a signifi-
cant factor in the aetiology of recurrent abortion.
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The Retroverted Uterus is not of importance as
a factor in the production of abortion.
Uterine Fibroids are not an important cause of
recurrent abortion.
The Hyperactive uterus plays a small part in the
production of recurrent abortion and there is need for
further investigation of the problem of the Irritable
UteTus.
The Incompetent Cery~:
In the Primary Recurrent Aborter Group 5% were
found to have an incompetent cervix and 20% of the Second-
ary Aborter Group were found to suffer from this condition.
It can be seen that this is an important factor in the
aetiology of recurrent abortion and one which must be in-
vestigated. There is scope for further work into methods
of diagnosing this condition. When the diagnosis is est-
ablished there are several methods of treatment which yield
satisfactory results.
~Ae Abnormal Secretory Phase Endometrplm:
The abnormal secretory phase endometrium would
appear to be a significant aetiological factor in recurrent
abortion. In the Primary Aborter Group the incidence was
62% and in the Secondary Aborter Group it was 51%; un-
fortunately as yet we have no comparable figures for normal
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fertile women.
We were unable to find any change in the endo-
metrium which was specific for women suffering from re-
current abortion, which would distinguish it from the
endometria of other women.
~acental Hormones:
A deficiency of progesterone in the first and
second trimesters of pregnancy would appear to be the
most common cause of recurrent abortion. Much work is
being done on this problem in various centres. More work
is needed in serial determinations or urinary pregnandiol
levels to see if there is a critical level below which
abortion will occur and to attempt to correlate these
with basal body temperature charts and vaginal smears•
.Ihe Thvro1Q, GJ&nsl:
Hypothyroidism is increased five fold amongst
women suffering from recurrent abortion. However, it
appears to be only a minor factor in the production of
recurrent abortion. The high incidence of miscarriage
(,0%) in their SUbsequent pregnancy in our clinic patients
who were suffering from hypothyroidism could be due to
insufficient treatment. None of these patients had a
B.M.H. done after they had been receiving treatment.
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Systemic Diseases were not a significant factor in this
group of 37~ women suffering from recurrent abortion.
~:
There was no evidence that either ABO or Rh.
incompatibility plays any part in the production of re-
current abortion.
The Pathologbcal 0Wlm:
It would appear that in the past too much
emphasis has been placed on the role of congenital abnorm-
alities of the foetus in the production of recurrent abor-
tion. It would seem that this factor is of minor import-
ance only.
In Australia in this 19,0-1960 era, social
status and dietary deficiency do not appear to be of any
significance in the production of recurrent abortion.
Emotional Factors:
The role of emotion 1s difficult to determine
but undoubtedly it is important in the production of
recurrent abortion.
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In conclusion, from this study of the aetio-
logical factors in a group of 375 women suffering from
recurrent abortion, the factors of importance in descend-
ing order were found to be -
1. Deficiency of Progesterone Production by the corpus
luteum and placenta, as shown by endometrial biopsies
before pregnancy and various methods of estimating
progesterone production after pregnancy is the most
important cause of abortion.
2. Cervical Incompetance present in 5% of Primary Recurrent
Aborters and 20% ot Secondary Recurrent Aborters.
3. Congenital Abnormalities of the uterus are present in
about 10% of women suffering from Primary Recurrent
Abortion and 7% of women suftering from Secondary Re-
current Abortion.
4. Hypothyroidism should be looked for and treated it
present but is not an important factor.
5. The Hyperactive uterus may be a minor factor in the
aetiology of abortion.
6. The Abnormal Ovo-foetus is of minor importance.
7. The Male. Although as yet we have no evidence to
condemn the male as a cause of abortion, future evi-
dence may be of importance.
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Ihe Pre~on of Aportign
At the present time we have several parameters
of abortion. The most popular is serial estimations of
urinary Pregnandiol. This has received the most attention
over the past decade. This method has limitations in that
it is not readily available to all practitioners, as good
laboratory facilities are necessary. Secondly it requires
good patient co-operation as it is essential that all urine
for the twenty four hour period is collected. Finally
owing to the amount of work involved, it is not economical
to do more than one estimation per week on any one patient.
In spite of limitations it is a valuable means of assess-
ing the necessity for hormone therapy in patients subject
to recurrent abortion. The author has had no experience
With these serial assays.
Qbseryation or Cery~ Myous.
It has been suggested that progesterone defic-
iency can be detected by observation of aborization in a
smear of cervical mucus.
The cerVical mucus of 100 patients has been
examined by the author, twenty of whom had two or more
previous abortions, twenty five were women having their
first pregnancy and fifty five were normal multiparous
patients.
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The patients with a history of recurrent abortion
were seen at weekly intervals until 18 weeks then at two
weekly intervals until 36 weeks. The other patients were
seen at two weekly intervals throughout pregnancy. The
results of these pregnancies are set out as follows -
Number to
Term
Number who
Miscarried
Number with
Missed
Abortl~o:t.!n~s _
Recurrent
Aborter Group( 20) 3
4 13
Primigravid
Group
( 25)
2 23
Multiparous
Group( 55) 1
4
Of these 100 patients, four went on to missed
abortions. These four women showed the presence of the
Palm Leaf Pattern in the cervical mucus. This pattern was
present at repeated examinations. All four had slight
vaginal bleeding but in none was haemorrhage a dominant
feature. Three of the four were taking Nor-ethisterone
(anhydro-hydroxy-nor-progesterone) 5 mgm. nocte, the other
was not.
The missed abortions occurred at the following
times -
M.McP.
M.V.
E.C.
W.P.
12 weeks8 II
10 II
14 II
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All four patients had been examined from the time
of six weeks amenorrhoea and they exhibited Fern pattern
as shown in the above table.
In all four the diagnosis was later established
and they exhibited some bleeding before miscarrying or
being curetted.
Of the ten patients who miscarried, only one
showed the palm leaf pattern in her cervical mucus at any
of the tests prior to miscarriage.
No patient in the recurrent aborter group, apart
from three with missed abortions, showed palm leaf re-
action. However, of the 80 normal pregnant women, seven
showed poor palm leaf reaction on one or more oecasions.
Of these seven, one miscarried two weeks after first
showing the presence of palm leaf pattern, the other six
went on to term, all six producing living infants. None
of these patients, however, showed palm leaf reaction on
more than two occasions and only in three was it present
on two successive visits, one of these three was the
patient who aborted. So that of the ten patients who
miscarried only one showed a palm leaf pattern.
In this group of 100 women, ten aborted, one of
whom showed the presence of fern pattern before abortion.
Four patients had missed abortions - these all showed
fern pattern in the cervical mucus.
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In our hands the pattern of dried cervical mucus
has not been an accurate guide to the likelihood of
abortion.
Papanicolaou in 1946 first described the phen-
omenon of cervical mucus aborization when the cervical
mucus was allowed to dry on a slide and suggested that
this might be due to oestrogen activity. Later Campos
da Pay (1951) noted that this effect is inhibited by ade-
quate progesterone secretion and is therefore absent in
the premenstrual phase and in early pregnancy. Rydburg
(1948) found that the crystals consist of sodium chloride
and that the characteristic forms which they assume depend
upon the presence or mucin like substances. Roland (1952)
suggested that the crystallization of the dried cervical
mucus be employed as a simple test for determining oest-
rogen activity, ovulation and the early diagnosis of
pregnancy.
Zondek et al (1955) reported that pregnant women
who showed atypical aborization early in pregnancy had a
high incidence of abortion.
Zondek and Cooper (1956) found that during preg-
nancy the cervical cells lose their ability to react to
oestrogenic hormone and that palm leaf reaction could not
be produced in pregnancy by natural or synthetic oestro-
gens. They concluded that the inability of the cervical
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glands to react to oestrogen during pregnancy is apparent-
ly caused not by inhibiting action of progesterone but by
a specific inability of the cervical glands to produce
electrolyte containing mucus. Forman (1957) suggested
that an atypical aborization of dried cervical mucus when
found in early pregnancy indicated hormonal insufficiency
and a tendency to abortion. The abortion rate was twelve
times higher in the patients showing atypical aborization
than in those showing negative smear.
A group of one hundred patients has been studied
by the author using the cervical mucus as a parameter
test for abortion. In the author's limited experience
of 100 patients followed with serial examinations of the
. cervical mucus it has not been found to be a reliable
guide to the possibility of subsequent abortion. Jacobsen
(1957) has stated that two successive negative smears
seem an almost certain indication of normal pregnancy,
this has not been this author's experience.
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Tjle Basal BodY Temperature Graph.
Buxton and Atkinson (1948) showed that the Basal
Body Temperature Curve is a direct result of hormone act-
ivity regardless or not whether pregnancy eXists. Stewart
(1950) using oral basal temperature charts reported that
there was no significant feature in the charts of twenty
seven women who were threatened with or went on to mis-
carriage in the first trimester of pregnancy, nor was there
any significant feature in the basal body temperature chart
of two women who had ectopic pregnancies that required
operation. With this latter fact the author agrees that
the basal body temperature chart shows no significant
alterations in women With ectopic sites of implantation.
The following tables show the outcome of the
pregnancies of 166 women who have recorded their basal
body temperature for the first 100 days of pregnancy. To
be of value these charts must have been commenced before
pregnancy commenced as the basal temperature 1s an in-
dividual characteristic. All patients recorded their
rectal temperatures and they were told to record any
factor, such as late night, upper respiratory tract in-
fection, which may have affected their temperature.
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Table XXXVIII
TAU! Showing One Hundred DU; Basal BodZ
Temperature Graphs after Conception
Type of Total No. Mis- No. of still- Live Pregnancy
, Graph of Preg- carriages Ectopic. births Births ,Salvage
.nanl'lies RaUl
Poor 69 32 1 1 35 50.7%
Good 97 11 1 - SS 1!7 .6%
-
(This Table is also on Page 141)
Table XXXIX
Table Showing Poor One Hundred Day Bas~
Body Temperature Charts after Conception
ConditiorJ Total No. Mis- No. of stil1- Live Pregnancy"
of of Preg- oarriages Ectopics births Births Salvage
Patients nannies Rate
Treated
with
Proges1/- 43 17 Nil - 26 60.5%
ogen
Compounds
Un-
treated 26 17 1 1 9 34.7%
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Table ~IIshows that if a patient has a good
100 day basal body temperature graph, that is, one which
maintains a temperature of 0.80 F. to 1.OoF. above the
pre-ovulatory temperature level, her chances of having
a living infant are about 87~. However, if she has a
opoor rise in temperature less than 0.8 F. over her pre-
ovulatory basal body temperature level, or one in which
the rise in temperature is not maintained so that the
basal body temperature chart is erratic she will only
have a 50% chance of having a successful outcome to preg-
nancy.
It would appear from these results that the basal
body temperature record in the first trimester of preg -
nancy gives some indication of the outcome of the pregnancy.
Indeed, a poor chart does not invariably mean an abortion
but the outlook for such a pregnancy is not good.
Vaginal Cytology has recently been enthusiastically des-
cribed by Hochstaedt et al (1960) as a guide to the treat-
ment of habitual abortion. The author has had no exper-
ience with this method which would appear to have the
disadvantage of requiring an experienced cytologist to
interpret the smears.
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An Apptoach to the Tteatment or Recurrent Abortion.
The majority of women after a succession of mis-
carriages lose confidence in their ability to carry a
pregnancy to term. If these women seek advice, as most
do, they should be given an explanation of their problem
and also the aetiological background of the abortions
should be investigated. This will do far more to rebuild
the patients confidence, than a pat on the back or any
talk on mathematical probability. Admittedly we must
reassure the patient and at all times show absolute con-
fidence for her future pregnancies. Doubtless psycho-
logical factors are extremely important in the causation
of abortion. If we gan reassure the patient to the
extent that she regains her former confidence she 1s
much more likely to succeed in her next pregnancy. The
woman whose medical attendant has made some effort to
find and perhaps correct the cause of her recurrent
abortions will have a much better attitude towards her
next pregnancy than one who has been told that she has
a x% chance of carrying her next pregnancy to term and
to come back after she has missed a period.
Also no one clinic sees an enormous number of
women with this problem and if we are to advance our
knowledge, pre-conceptional investigations are the only
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hope we have of dividing recurrent abortions into their
physiological groups. The author feels that Women who
have had two successive abortions should be investigated
without waiting the results of their next pregnancies.
Naturally any factor which is thought to be an
important aetiological factor for any particular patient
should be corrected before the next pregnancy.
Publications by Lash (1957), Green Armytage
(1958), have dealt with pre-conceptional treatment of
Incompetent cervix. Jones (1953) has reported on the
operative results of repairing double uteri in women with
this condition who have suffered from recurrent abortion.
Hughes et al (1950) found that the failure of the endo-
metrium to produce adequate amounts of carbohydrates
appears to be a cause of sterility and habitual abortion.
Determination of the secretory activity of the endomet-
rium serves as an index to the cause of these abnormal-
ities. In view of Hughes findings, Grant, McBride and
Moyes (1960) gave pre-conceptional treatment to recurrent
aborters suffering from Luteal phase defects. The results
of this treatment in a group of 100 women, all of Whom
had two or more previous abortions and who at curettage
exhibited a defective secretory phase endometrium, will
be discussed briefly.
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Method of Treatment:
A group of 100 women who had defective secretory
phase endometrium was treated with oral ethisterones in
an endeavour to prepare the ground for the seed. These
patients were given ten mgms. of ethisterone (anhydro-
hydroxy-nor-progesterone) or "Nor Ethisterone" (anhydro-
hydroxy-nor-progesterone) daily for ten days commencing
at the approximate date of ovulation as shown by the rise
in the basal body temperature chart.
Results:
Seventy nine of the patients treated in this way
became pregnant. Of these patients, 66 went to term or
near term, giving a pregnancy salvage rate of 8~%. Sixty
three live babies were delivered. The miscarriage rate
in this group was 15%.
The result is compared With 109 patients in the
same clinic who had two or more previous miscarriages
and who had been treated post-conceptionally With oral
or parenteral progesterone compounds.
From this group, post-conceptional treatment,
uterine abnormalities and probable cases of incompetent
cervix are excluded. The miscarriage rate was 29% and
the pregnancy salvage rate 71%.
All patients in this group took a minimum of
10 mgms. of Nor-Ethisterone daily. Many had, in addition,
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125 mgms. of hydroxy-progesterone capronate intramuscular-
ly at weekly intervals until 28 weeks pregnant.
These figures showed a significant increase in
pregnancy salvage rate in patients who had pre-conception-
al treatment to prepare the endometrium for pregnancy than
those treated solely after conception. Also Wilkins (1958)
and other authors have written on the masculinization of
the female foetus associated with the administration of
progestogenic compounds during pregnancy but there is no
case recorded of similar masculinizing effects following
pre-conceptional hormone therapy.
In conclusion, we see that every woman suffering
from recurrent abortion who wishes, should have investig-
ation and any necessary treatment before pregnancy. Per-
haps we will falsely give credit to our treatment for a
successful outcome of pregnancy where such credit is not
warranted but the more we learn about this distressing
condition the sooner we will be able to reduce the high
foetal loss which occurs in the first and second trimester
(10%-15%), perhaps We may eventually reduce this to the
order of the present loss in the third trimester in the
order of two per cent. Undoubtedly the reduction of this
wastage is one of the major unsolved problems in the field
of obstetrics and gynaecology.
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Pre-conceptiopAl Treatment of Inadequate Secretory Phase
Endometrium in Bib!tual Aborten
Number of Total Number Number Not Miscarried Ectopic still- Live Pregnancy
Consecutive No. Pregnant Pregnant No. % No. % births Births Salvage
Miscarriages , No. % No. % No. %
2 Previous
Miscarriages 30 23 7 4 17% 1 4%
- -
18 79% IS 79%
3 Previous
Miscarriages 50 42 8 6 14% - - .3 7% 33 79% 36 86%
4 PreT.lous
Miscarriages II 8 3 1 12% - - - - 7 88% 7 88%
5 Previous
Miscarriages 6 5 1 1 20%
- - - - 4 80% 4 80%
OVER FIVE
.3 1 2
- - - - - -
1 100% 1 100%
TOTAL 100 79 21 12 15% 1 1.2%
.3 4% 6.3 80% 66 84%
~: Two patients had incompetent cervix and two had bicornuate uterus.
I
'I.r\
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Table XLI
Post-Concep1(1onal Treatment of Habitual Abortion (No Pre-Conceptional therapy)
Total Number Miscarried Ectopic still Births Live Births PregnancySalvages
No. % No. % No. % No. % No. %
t
109 .32 29 Nil .3 2.7 74 68 77 71
* 21 in first trimester.
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